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TO    OUR    READERS. 
With  this  number  we  oommence  oar  eighth  volume ;  or,  incladmg  the  Tolume  preyioasly 
published,  of  *'  Proceedings  of  the  Society  of  Pablic  Analysts  **  (which  was  subseqaenty 
•  incorporated  with  The  Analyst),  our  ninth  volume. 

We  issue  with  it  the  index  for  the  past  year,  which,  we  think,  will  show  that,  as  regards 
quantity  and  quality  of  matter,  we  have  at  any  rate  kept  up  to  the  mark. 

For  the  last  two  years  we  have  published  monthly  a  series  of  Analyses  of  the  Public 
Water  Supplies  of  the  principal  towns  of  Great  Britain  and  Ireland.  These  analyses  have 
been  made  at  considerable  cost,  both  of  time  and  money,  by  over  fifty  analysts  at  the  request 
of  the  Society,  and  without  any  payment  from  the  Water  Companies  or  Corporations  who  have 
Bopplied  the  water,  but  simply  for  the  purpose  of  disseminating  a  knowledge  not  only  as 
to  the  characteristics  of  the  supplies  themselves,  but  also  as  to  the  monthly  variations 
which  might  take  place  in  them ;  they  have,  in  fact,  been  purely  independent  analyses. 

We  have  printed  in  all  nearly  1,000  analyses,  which  have  been  made  upon  an  uniform 
fijstem,  and  reported  in  such  a  way  as  to  be  directly  comparable  one  with  another,  thus 
constituting  the  largest  series  of  uniform  analyses  of  water  supplies  which  have  ever  been 
published  by  any  private  body  of  analysts. 

Most  of  the  gentlemen  who  have  acted  with  us  in  this  matter  have  now,  however, 
torn  to  the  conclusion  that  we  need  not  any  longer  incur  the  cost  of  such  a  monthly 
systematic  pablication,  and  with  this  we  quite  agree.  The  object  of  the  Society  was  to 
draw  public  attention  to  the  character  of  the  water  used  for  drinking  purposes  in  different 
ptrtfl  of  the  Kingdom,  and  to  give  facilities  which  were  not  then  available  for  judging  of 
the  relative  qualities.     This  intention,  we  think,  has  been  most  amply  fulfilled. 

We  purpose,  when  we  have  made  the  necessary  arrangements,  to  publish,  at  intervals, 
a  series  of  complete  mineral  analyses  of  the  leading  supplies,  elaborating  the  analyses  in 
such  a  way  as  to  show  (according  to  a  scheme  which  we  hope  to  detail  shortly  in  tbis 
joomal)  such  full  particulars  of  the  mineral  constituents  of  each  water  as  will  enable  a  faur 
judgment  to  be  formed  as  to  the  influence,  if  any,  which  these  constituents  exercise  upon 
the  death-rate  of  the  towns.  This  point  has  frequently  been  raised,  but  the  data  upon 
which  any  conclusion  as  regards  the  influence  of  the  water  supply  could  be  founded  have 
not  hitherto  been  forthcoming. 

In  addition  to  this,  we  hope,  with  the  assistance  of  the  analysts  who  have  hitherto 
worked  with  us,  and  perhaps  some  others,  to  publish  occasionally  a  series  of  analyses  of 
pnbUe  supplies,  which,  although  not  sufficient  to  show  the  monthly  variations  and  their 
character,  may  be  enough  to  show  that  the  general  standard  of  purity  is  or  is  not  kept  up. 
As  Editors  we  must  tender  to  the  Analysts  who  have  gratuitously  assisted  in  the 
vork,  the  thanks,  not  only  of  ourselves,  but  of  the  Society  by  whose  request  the  analyses 
have  been  made,  for  the  labour  they  have  undertaken  in  connection  with  those  analyses, 
which  labour  has  been  rendered  all  the  more  heavy  by  the  fact  that,  from  the  necessity  of 
monthly  publication,  it  has  had  to  be  done  regularly,  and  doubtless  in  many  cases  at 
eoDiidarable  inconvenience. 
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As  regards  other  matter,  we  hope,  daring  the  ooming  year  to  do  even  more  than 
maintain  the  position  which  The  Analyst  has  ahreadj  attained,  and  to  do  all  we  can  to 
introdace  any  new  features  which  may  be  of  interest  to  onr  readers. 

The  following  is  the  list  of  Analysts  to  whom  the  water  reports  are  to  be  credited — 


M.  A.  Adaks. 
A.  H.  Allen. 
A.  Anoell. 
L.  Archbutt. 

A.  ASHBY. 

J.  Baymes. 

J.  Cabteb-Bell. 

J.   W.  BlOOABT. 

C.  M.  Blades. 
T.  P.  Blunt. 
A.  Wynteb-Bltth. 
C.  A.  Cambbon. 
H.  F.  Ohebhibb. 
T.  A.  Collinoe. 
W.  G.  Obook. 

A.  DUPBE. 

B.  Dybb. 

W.  L.  Emxebson. 


I 


0.   EkTCOUBT. 

T.  Faibley. 

J.  W.  Gatehouse. 

R.  H.  Habland. 

S.  Habyey. 

0.  Hbhneb. 

C.  Heisch. 

A.  Hill. 

A.  BosTocK  Hill. 

G.  Jabmain. 

W.  Johnstone. 

E.   W.    T.   JONKS. 

J.  Falconeb  Kino. 

A.    ElTCHIN. 

J.  West-Kniohts. 
H.  Leffhan. 

W.    MOBOAN. 
J.   MUTEB. 


J.  Napibb. 

B.   OZLAND. 

J.  Pattinson. 
F.  B.  Pebkinb. 
W.  E.  Pobtbb. 

F.  M.    BiMMINaTON. 

J.  Shea. 
A.  Smethah. 
A.  P.  Smith. 
W.  F.  K.  Stock. 

F.  W.  Stoddabt. 

H.    SWETE. 

W.  Sykes. 
W.  Thomson. 
W.  H.  Watson. 

G.  W.  WlONBB. 

H.  J.  Yeld. 


SOCIETY  OF  PUBLIC  ANALYSTS. 
A  General  Mesting  of  this  Society  was  held  at  Burlington  House,  Piccadilly,  on  18th 
December. 

In  the  absence  of  the  President,  the  chair  was  taken  by  Mr.  Wynter  Blyth. 

The  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

Mr.  Adams  and  Mr.  Dyer  were  appointed  Auditors  to  examine  the  Accounts  for  the 
current  year. 

Mr.  Dyer  and  Mr.  Hehner  were  appointed  Scrutineers  to  examine  the  voting  papers, 
and  reported  that  the  following  gentlemen  had  been  duly  elt^cted: — 

As  Members:  E.  J.  Day,  M.R.C.S.,  &c.,  Public  Analyst,  Dorchester;  G.  T.  Stephens, 
B.Sc,  Analytical  Chemist,  Hereford ;  C.  R.  Fletcher,  State  Assayer,  Boston,  Mass. 

As  Associates  :  C.  Brisley,  Assistant  to  Dr.  Bernays ;  F.  W.  Simpson,  Assistant  Analyst 
to  Midland  Railway  Company. 

Mr.  A.  P.  Stokes,  Public  Analyst  for  Paddington  and  Bethnal  Green,  was  proposed  for 
election  as  a  member. 

The  following  papers  were  read  and  discussed  : — 

**  Some  A-Dalyses  of  Asphalte  Paving,*'  by  C.  T.  Kingzett. 

**  Exnmination  of  Beers  obtained  from  Beersellers  and  Brewers,"  by  J.  Carter  Bell.* 

«*  On  tie  Work  of  the  Paris  Municipal  Laboratory,"  by  W.  Douglas  Hogg.* 

*•  On  Decomposed  Milk,"  by  F.  P.  Perkins.* 

The  Annual  Meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wednesday, 
17th  January,  and  the  Annual  Dinner  will  afterwards  be  held.  Particulars  will  be  sent  to 
members  as  usual.  _^— _^_^_«__« 

A  POINT  CONCERNING  MILK  CONTROL. 

By  Dr.  P.  Vibth,  F.C.S. 

Bead  before  the  Society  of  Public  Analysts  on  16th  November ^  1882. 

l!t  the  enrly  part  of  this  year  I  made  an  investigation  with  the  view  to  ascertain  whether 

there  is  in  the  milk  delivery  chums  a  rise  of  cream  to  a  considerable  extent  during  the  time 

•  We  are  compelled  to  hold  over  these  papers  until  our  next  nmnber.— Ep.  Analyst, 
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in  whieh  the  milk  is  delivered  to  the  customers.  I  selected  for  my  experiment  a  round 
which  goes  rather  far,  to  Chiswick,  had  the  milk  in  the  isham  thoroaghly  mixed,  and  a 
lample  drawn  from  the  tap  of  the  chnm  jnst  before  the  man  left  the  yard  of  the  Ajlesbnry 
Diiiy  Company's  premises,  St.  Petersborgh  Place,  Bayswater,  at  one  o'clock.  One  of  the 
eompany's  inspectors  had  orders  to  take  two  more  samples  about  at  the  beginning  and 
towards  the  end  of  the  delivery.  These  samples  were  taken  at  2.45  and  5.20  in  the  after- 
noon.   The  three  samples  were  analysed,  with  the  following  result : — 

Speo.  gray.    Tot.  Bolids.      Fat.      Sol.  n.  fat. 

1.  Sample  taken  before  milk  was  sent  ont 108S5        1805%        3*80%       9-757o 

2.  t,         „     on  the  ronnd  at  2.45  o'clock 1*0835        13*13,,        3-40  „        9*78,, 

3.  „  „        „        „        ,,5*20      , 10380        13-24  „         8-50  „        9*74,. 

These  figures  prove  that  there  had  not  been  any  considerable  alteration  in  the  milk, 

and  this  result  quite  agrees  with  those  I  find  every  day  with  the  regular  samples 

taken  by  our  inspectors  firom  the  men  when  working  their  rounds. 

It  is  only  a  very  short  time  ago  since  I  met  with  a  milk  which  behaved  very  differently. 

There  is  a  sample  taken  from  each  round  before  it  leaves  the  yard.     On  the  28th  of  October 

one  of  these  samples  showed  the  unusually  high  specific  gravity  of  1*0845.   The  sample  was 

aniljsed,  as  was  likewise  a  sample  of  the  milk  brought  back  from  the  round.    The  results 

were  as  follows : — 

Spec.  gray.    Tot.  solids.      Fat.      Sol.  n.  fat. 

1.  Sample  taken  before  sent  ont    10346        1218%        2-60%       9-58«/o 

2.  „  „         as  retnmed    10386        18-82  „        8*70  „        9-62  „ 

The  day  after  the  next,  October  SOtb,  a  sample  of  milk  from  the  same  farmer  was  taken 

immediately  after  the  milk  had  arrived  in  the  dairy,  and  had  been  thoroughly  mixed ;  that 
took  place  at  12  o'clock.   The  milk  was  then  turned  over  from  the  railway  chum  into  the 
delivery  chum,  and  a  second  sample  drawn  from  the  tap  of  the  latter,  before  it  went  out,  at 
one  o'clock.     A  third  sample  was  taken  of  the  milk  returned  at  five  o'clock. 
The  results  of  analysing  these  three  samples  were  as  follows  : — 

Speo.  grav.    Tot.  soUds.      Fat.       Sol.  n.  fat. 

1.  Sample  taken  at  12  o'clock 10330  13-86°/o       4-20%        9*66<>/o 

2.  „  „      „    1      , 10345  12-70,,         3-00  „        9*70., 

3.  .,  „      „    6      „      10330  18-66,.        410,,        9*56,, 

On  the  81st  of  October  a  sample  was  again  taken  of  the  milk,  when  delivered  into  the 

dairy,  and  properly  mixed.     One  hour  later  two  other  samples  were  taken,  one  from  the  top 

ind  one  from  the  bottom  of  the  chum — ^the  latter  drawn  from  the  tap.     The  composition 

of  these  three  samples  is  given  in  the  following  figures  : — 

Spec.  grav.    Tot.  solids.      Fat.       Sol.  n.  fat. 

1.  Sample  taken  at  12  o'clock     1*0830  13*367o        3-90«/^       9-467o 

2.  „  „      „    1      „         from  the  top  1*0246  20-96  „       11-60  „        946  „ 
8.       „          „      „    „      „           ..      „    bottom      1*0340  12-40  „        2-90  „        9*60  „ 

Finally,  on  the  1st  of  November,  I  had  samples  taken  as  follows  : — The  first  sample  at 

one  o'ch>ck,  before  the  milk  left  the  yard,  three  samples  on  the  round,  at  two,  three,  and 

fonr  o'clock,  and  a  fifth  sample  of  the  milk  returned  at  five  o'clock.    The  analytical  ezami- 

Bfttion  of  these  five  samples  gave  the  following  results : — 

Spec.  grav.    Tot.  solids.      Fat.       Sol.  n.  fat. 

1.  Sample  taken  at  1  o'clock 1*0326  13-30«/o        B-dO^U       9*40«/ 

2.  „  ,.  .,2  „       10346  1204.,  260  „  9*54  „ 

8.  „  „  ,.8  1*0360  11-86..  2-80  ..  9-66. 

4.  ,.  ,.  ..4 10805  16-80,,  6-40,,  9*4    „ 

«.  „  „  ..5  , 1*0290  16*32,.  6*90,,  9*42 
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From  this  day  the  milk  oonoerned  was  not  sent  ont  any  more.  The  milk  referred  to  was 
bronght  to  London  by  rail  from  a  distance  of  abont  seventy-two  miles.  It  had  always  a 
quite  normal  appearance  and  reaction.  Set  aside  in  a  cremometer,  an  extensive  and  dis- 
tinct layer  of  cream  is  thrown  np  in  the  short  time  of  half  an  hour.  On  microscopical 
examination,  the  fat  globules  were  found  to  be  of  larger  size  than  usual. 

I  think  it  rather  an  uncommon  occurrence  that  milk  throws  up  the  cream  so  quickly,  as 
shown  in  the  preceding  case;  but  as  such  cases  may  happen,  it  will  be  good  to  keep  this 
point  in  mind  when  judging  milk  samples  taken  in  the  street. 


SOME  ANALYSES  OP  ASPHALTE  PAVINGS. 
By  C.  T.  Kingzett,  F.I.C,  P.C.S. 
Rsad  before  the  Society  of  Public  Analysts  on  December  18M,  1882. 
Some  time  ago,  in  the  course  of  professional  practice,  I  had  occasion  to  analyse  eertam 
specimens  of  asphaltic  pavements,  and,  as  at  that  time  I  failed  to  find  any  similar  analyses 
recorded,  I  think  the  following  particulars  will  prove  of  soine  service  to  other  members  of 
the  profession. 

Methylated  alcohol  and  pure  ethylic  alcohol  do  not  serve  for  the  purpose  of  extracting 
the  bituminous  constituents  of  asphalte  paving,  and  methylated  ether  and  benzene  only  serve 
as  partial  or  imperfect  solvents.  Mineral  naphtha  serves  well,  but  turpentine  answers 
better.     In  my  analyses,  Bussian  turpentine  was  employed. 

The  method  of  analysis  was  as  follows  : — Each  sample  was  air-dried,  extracted  with 
successive  amounts  of  Bussian  turpentine ;  the  extracts  distilled  or  evaporated  to  free  the 
bituminous  constituents  from  the  solvent,  and  the  said  constituents,  dried  at  lOO^C.  and 
weighed.  The  insoluble  portion  was  washed  with  ether,  dried,  and  treated  first  in  the  cold 
and  then  warmed  with  dilute  hydrochloric  acid  and  the  acid  solution  examined  quan- 
titatively for  calcium  and  magnesium,  by  precipitating  the  calcium  as  oxalate  and  weighing 
the  reduced  lime,  and  precipitating  the  magnesium  as  ammonia  phosphate,  and  weighing  as 
pyrophosphate ;  .the  portion  insoluble  in  hydrochloric  acid,  being  washed,  dried,  ignited 
and  weighed,  is  expressed  in  the  several  analyses  as  grit. 

In  order  to  work  according  to  some  acceptable  standard,  and  for  other  reasons  which 
I  need  not  give  here,  I  obtained  specimens  of  Limmer  rock  asphalte,  the  mastic  as  prepared 
therefrom  at  the  quarries  and  the  paving  as  made  and  laid  down  in  this  country. 

The  analyses  made  by  me  showed  that  these  substances  were  composed  as  follows : — 

(1)  (2)  (8) 

Book  Mastio  Pavinq 

Bitumen          1805  ..  17*20  ..  20-72 

Carbonate  of  Galoimn  (CaCO.)  84-45  ..  78-24  ..  68*29 

Grit                 1-77  ..  4-66  ..  15-50 

Undetermined  matter           ..  -78  ..  -01  ...  '49 


100-00  100-00  100*00 

In  passing,  I  may  mention  that  the  mastic  is  made  from  the  rook  by  melting 
it  down  with  a  certain  proportion  of  natural  bitumen,  and  that  after  the  arrival  of  the 
mastic  in  this  country  it  is  re-melted  with  a  further  quantity  of  bitumen,  the  requisite 
amount  of  grit  being  then  added.  The  bituminous  material  used  by  the  Limmer  Company 
is,  I  am  informed,  Trinidad  pitch  melted  with  sohist  or  shale  oiL 
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Hy  inT68tigation  inoladed  %  speeimen  of  aauiher  maaiio  and  a  number  of  pieoea  of 
pttrementy  and  the  following  analysis  will  serve  to  indicate  in  what  respects  they  differed 
from  the  products  I  haye  already  referred  to^ 

Baxkji  of  Mastzo. 

Bitamen          22*46 

OaCO.              70-91 

Orit  (Silica,  <to.)         6-89 

MgOO,  and  Undetannined -24 

100-00 
PaTbg  nnderstood  to  be  made  from  the  Uastie  last  desmbed — 


BitruDeB 

17*96 

66*62 

9*6$ 

6-74 

-26 

100-00 

CaCO. 

MgOO. 

Grit 

Undetcnnined  .. 

Other  samples  of  Paying. 

FOOTFATB   SaMFLS. 

OBOSsnro  Sampui. 

AyiBA< 

Bitomen         ..                  16*82 
CaOO,                      ..        78*22 
Grit                ....         4-86 
Undetermined           . .         110 

18-68 

76-84 

617 

. . 

17-20 

76-78 

6-61 

•66 

100*00 

100-09 

100-04 

Samples  of  a  farther  and  distinct  paying— 

(8) 
Bitoman                              19*46 
CaCq,            ..         ..         67-84 
MgCcT,          ..        ..           1-86 
Grit               ....         20-84 

(9) 
18-22 
68-96 
2-17 
2101 

(10) 
17-98 
46-90 
8-47 
82-42 
•28 

100-00  100-86  100-00 

In  making  the  remarks  which  follow,  it  will  be  nnderstood  that  they  are  intended  to 
be  general  ones,  and  that.  I  leaye  entirely  ont  of  consideration  the  particular  issnes  that 
were  immediate^  before  me  at  the  time  the  analyses  were  made. 

I  was  not  required  to  make  any  special  inyestigation  concerning  the  nature  of  the 
bituminous  portions  of  the  yarious  samples  of  paying,  the  analyses  of  which  are  recorded, 
but,  neyertheless,  I  formed  a  strong  opinion  that  the  specimen  numbered  (6)  contained  a  con- 
tained a  considerable  amount  of  pitch  (from  gas  works),  and  that  the  specimens  numbered 
(8),  (9),  and  (10)  respectiyefy  contained  much  soft  pitch  (from  gas  works).  In  addition  to 
grit  (pure  and  simple)  it  is  apparent  from  the  analyses  that  dolomite  or  dolomitic 
hmeetone  had  been  added  to  the  mastics  (whateyer  their  natures)  used  in  making  the 
payings  (5)  and  those  numbered  (8),  (9),  and  (10).  I  attributed  the  excessiye  brittleness  of 
No.  (5)  to  the  hard  pitch  and  the  dolomite  used  in  making  it.  The  proportion  of  grit  present 
m  No.  (5)  paying  is  yery  low  as  compared  with  that  present  in  the  limmer  paying. 

If  we  calculate  from  the  magnesium  carbonate  the  quantity  of  dolomite  introduced,  and 
th«n  deduct  the  carbonate  of  calcium  thus  introduced  from  the  total  amount  c^that  constituent 
we  shall  be  able  to  ascertain  from  the  cesidnal  aoiount  of  OaOO,  the  proportion  of  Limmer 
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rock  asphalte  which  may  be  assamed  to  have  been  ased  in  mannfactoring  each  pavement. 
Thus  9*58  grms.  Mg.CO,  would  be  accompanied  in  dolomite  with  11*84  OaOO,,  and  65*62 
less  11*84  =  54*18  grms.  CaCO,,  corresponding  to  64*15  grms.  of  original  Limmer  rock. 
Now,  then,  these  details  show  the  pavement  No.  (5)  to  have  the  following  composition — 


(6) 
Bitumen  from  Asphalte  Rook 
Pitch  introduced 


CaCO,  from  Asphalte  Book 
Dolomite  introduced . . 
Orit  from  Bock 
Grit  introduced 
Undetermined  matter  from  rook 


8-37 

9-58 

5418 

20-87 

113 

5-61 

•47 

100-20 


LncMXB  Patino 

Bitumen  from  Book 

Shale  Oil  &  Trinidad  Pitch     . . 

CaGO,  from  Book 


9-78 
10-94 
63-29 

1-32 


Grit  from  Book  . . 

Grit  introduced 14-18 

—  -54 


Or 


(6) 


Native  AsphaltelBock                  ..  64-14 

Dolomite 20-87 

Grit 6-61 

Pitch 9-68 


100-05 

LllOfEB  PAVXNa 

74-98 

0-00 

Grit  ..     14-18 

Trinidad  Pitch  <ft  OU  10-94 


100-20  100-06 

In  other  words  supposing  the  bitaminous  matters  added  in  making  the  two  paye- 
ments  to  be  of  eqnal  value  for  the  purpose  and  that  it  is  immaterial  whether  dolomite  and 
sand  stone,  or  grit  alone  be  used  for  binding  and  giving  hardness,  then  the  main  di£fereno6 
in  the  two  pavements  here  compared,  is  10  per  cent,  in  the  native  asphalte  rock  employed,  in 
favor  of  the  Limmer  paving.  Agam,  taking  the  analysis  of  number  (8)  (with  which  sample 
(9)  is  practically  identical)  and  treating  the  results  similarly,  we  arrive  at  these  estimates : — 

Bitumen  from  Asphalte  Bock        8*59 

Soft  Pitch  added 10-87 

CaCO,  from  Bock 66-64 

Dolomite  added       4-06 

Grit  from  Bock        1-16 

Added  Grit 19-68 

Undetermined  from  Book -48 


Or 


(B) 

Asphalte  Bock        66-87 

Dolomite 4*06 

Grit   ..         19-68 

Soft  Pitch 10  87 


100-48 

LnficsB  Patimo 


100*48 


Then  as  regards  number  (10)  we  have  :- 

Bitumen  from  Asphalte  Bock        6-46 

Soft  Pitch  added 11-48 

CaCO,  from  Bock . .         . .  41*79 

Dolomite  added        7*68 

Grit  from  Bock        -87 

Grit  added 81*66 

Undetermined  from  Book -36 


74-98 

000 

14-18 

10-94 

100-06 


Or 


(10) 


10008 

LncifKB  PAvnra. 


Asphalte  Book 

Dolomite 

Grit 

Soft  Pitch    .. 


49-47 

7-68 

81-66 

11-48 


74-98 

000 

14-18 

10-94 


10006 


100*05 
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At  regards  the  qnantitj  of  aaphalte  roek  nied  in  these  leyeral  inetftnces,  the  analyses 
speak  for  themselves. 

Applying  the  same  method  of  treatment  to  the  mastios,  it  will  he  seen  that  the  Limmer 

mastie  is  eomposed  as  follows : — 

(2) 

Bitumen  from  Asph/ilte  Book . .  13*09 

Trinidad  Pitch  and  Shale  OU       Sll 

OaCO,  from  Bock 78*3i 

Grit  from  Bock        1*68 

AddedGrit S*9a 

Undetermined  Matter  from  Bock *67 

Or  100*66 

AsphalteBock          93*68 

Gnt 3*93 

Trinidad  Pitch,  Ac 5*11 

100*66 

and  that  the  other  mastic  (No.  (4)  of  my  series)  contained — 

Bitumen  from  Bock           10*95 

Pitch.  Ac.  added 11-61 

CaCO,  from  Bock 70*91 

Grit  from  Bock        1*48 

AddedGrit 4*91 

Undetermined  Matter  from  Bock *61 

Or  100*87 

AsphalteBoek         88*95 

Grit 4-91 

Pitch 11*61 

100*87 

Samples  (6)  and  (7)  present  a  considerable  difference  in  composition  to  the  paying  (No.  6) 

Mtially  laid,  the  difference  being,  chiefly,  that  in  place  of  dolomite  ordinary  limestone  or 

dialk  has  been  employed  in  compounding  them.      The  use  of  pore  dolomite  affords  in 

itself  a  elae  to  the  proportions  of  the  component  parts  of  the  products.  **"     But  the 

samples  (6)   and  (7)  do  not  afford  this  cine.    If,  howeyer,  we  assume  that  the  same 

smoont  of  asphalte  rcksk  was  employed  in  their  production  as  in  making  the  paying 

No.  (5),  we  ealeulate  that  100  parts  contain  : — 

AsphalteBoek 6414 

Limestone  or  Ohalk        32*60 

Grit           4*88 

Pitch         8*88 

99*95 

With  the  foregoing  considerations  before  us,  it  will  be  seen  that,  if  new,  the  cost  prices 

of  the  items — natiye  asphalte  rock,  dolomitic  or  ordinary  limestone,  grit,  Trinidad  pitch, 

ud  ordinary  pitch  be  ascertained,  it  is  easy  to  arriye  at  a  fairly  accurate  estimate  of  the 

rtlatiye  money  yalues  of  the  seyeral  payings  No.  (5)  and  (6),  (9),  (10),  and  the  sample 

of  limmer  paying,  which  I  employed  as  my  standard.    Thus  : — 

Iammbb  PAynro.  PAynra  No.  (6).  PAynfo  (8),  (0),  (10). 

(8)  .   (10) 

ArahalteBook                     74*98                  64*14                         65*87  49-47 

Dolomito                                000        ..        30*87                           406  7*58 

Grit  used      ..         ..            1418        ..          5*61            ..            19*68  81*55 

Trinidad  Pitch  A  Shale  Oil  10*94  Gas  Pitch  9-58     Gas  Pitch     10*87  . .        11*48 

*  This  yiew  would   be  faTomrable   to  a   contractor,  who,  if   he   used  a  dolomitic  limestone 
•OBlaiaiiig  moce  OaCO,  than  pore  dolomite,  would  get  the  beet  of  my  ealcwlation.— 0.  T.  K. 
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Bj  way  of  general  obserrations  I  would  remark,  in  oonclnsion,  that  what  is  atjled 
'  grit '  in  these  analyses  was,  in  the  case  of  the  Limmer  paving,  composed  of  very  mmnU 
pebbles  and  sand ;  in  the  case  of  No.  (6),  of  a  dusty  siliceous  powder ;  and  in  the  case  of 
(8),  (0),  (10),  it  was  of  the  same  general  nature  as  that  present  in  Limmer  payement,  but  not 
so  uniform  in  quality  and  very  coarse.  The  analysis  of  No.  (6)  was  conducted  upon  an 
average  of  three  samples,  each  of  which  had  been  partially  analysed  previously  with  fairly 
identical  results.  Numbers  (8),  (9),  (10)  were  one  and  the  same  paving,  but  taken  from 
different  places,  (8)  being  the  analysis  of  the  average  sample  of  three  portions,  (0)  being 
the  analysis  of  a  fourth  portion,  and  (10)  being  that  of  a  fifth  portion. 

The  good  quality  of  Limmer  paving  is  derived  from  the  comparatively  large  amount 
of  natural  asphalte  rock  employed,  and  that  in  its  turn  is  valuable,  on  account  of  the 
intimate  state  in  which  the  chalk  forming  the  basis  of  the  rock  is  naturally  associated 
with  the  bitumen.  .  Then  again,  the  bitumen,  (Trinidad  pitch)  melted  with  it  for  producing 
the  mastic,  and  subsequently  for  producing  the  paving,  is  of  the  best  quality,  and  is  cer- 
tainly superior,  in  my  opinion,  to  hard  or  soft  pitch  derived  from  gas  works.  The  giit  being 
only  introduced  for  binding  purposes,  I  do  not  attach  so  much  importance  to  its  nature, 
provided  it  is  of  uniform  quality  and  that  the  proper  amount  be  thoroughly  distributed 
throughout  the  mass. 

Practically  therefore  it  comes  to  this,  that  a  good  paving  can  be  made  from  a  proper 
proportion  of  asphalte  rock  and  a  good  quality  of  pitch  well  mixed,  whereas  an  inferior  paving 
results  when  the  proportion  of  asphalte  rock  is  lessened,  and  oommon  gas  pitch  employed 
in  conjunction  therewith,  making  up  the  deficiency  in  mineral  matter  otherwise. 

Notwithstanding  what  has  gone  before  I  am  of  the  opinion  that  highly  useful  and  * 
good  wearing  paving  may  be  obtained  at  low  prices  by  the  skilful  admixture  of  ordinsjy 
earthy  rocks,  such  as  chalk,  with  the  proper  proportion  of  suitable  bituminous  prindples. 

Contractors  should  be  required  to  deposit  samples  with  their  tenders  and  these  should  in 
aU  cases  be  analysed  beforehand.  There  might  also  be  constructed  a  scale  according  to 
which  the  payment  to  be  made  for  the  accepted  paving  should  be  so  much  per  unit  of 
asphalte  rock  employed  in  the  making  of  the  paving,  in  those  cases  in  which  it  may  be 
stipulated  that  asphalte  rock  is  to  be  used. 

Mr.  Hehner  inquired  if  the  chalk  or  carbonate  of  magnesia  had  any  particular  binding 
virtue,  or  was  it  better  than  sand. 

Mr.  Eingzett  replied  that  if  grit,  dolomite  and  chalk  were  added  respectively  to  three 
portions  of  the  same  bituminous  matter  it  would  be  found  that  the  most  brittle  product  was 
obtained  by  the  use  of  dolomite,  the  next  from  the  chalk,  and  the  most  elastic  from  the  grit. 

Mr.  Dyer  asked  whether  the  turpentine  worked  easily.  He  had  had  some  samples 
concerning  which  the  use  of  bisulphide  of  carbon  had  been  stipulated  for. 

Mr.  Eingzett  said  the  turpentine  worked  most  readily  and  most  satisfiustorily.  He  was 
not  satisfied  with  the  solvent  power  of  bisulphide  of  carbon. 

Mr.  Wynter  Blyth  wondered  no  mention  was  made  of  the  temperature  at  whioh  these 
samples  of  asphalte  paving  melted  or  softened  ;  he  should  have  thought  that  was  rather  an 
important  factor  to  obtain  in  connection  with  the  analyses. 

Mr.  Eingzett  said  it  was  not  possible  to  get  a  definite  figure  for  that  temperature — ^the 
materials  did  not  admit  of  obtaining  any  such  result  of  much  vdue. 
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Mr.  YHgner  said  he  qnite  agreed  with  Mr.  EiDgzett  that  it  was  impossible  to  obtain 
meh  ft  figare.  With  reference  to  the  analyses  of  samples  No.  8  (20*8  of  grit)  and  No.  0 
(90-01  of  grit),  judging  from  some  samples  he  had  examined,  he  should  have  thought  these 
two  payements  would  have  stood  well  and  worn  well. 

Mr.  Eingzett  coincided  with  this  latter  expression  of  opinion  generally,  but  pointed 
out  ihftt  his  own  comments  were  made  more  particularly  with  reference  to  the  compositions 
of  the  Tftrious  samples  as  compared  with  genuine  Limmer  paving. 


DETECTION  OF  MAGENTA,  ARCHIL,  AND  CUDBEAR  IN  WINE. 

Thssb  colours  are  not  suitable  for  conyerting  white  wine  into  red^  but  they  can  be  used  for 
giving  wines  a  faint  red  tint ;  for  darkening  pale  red  wines,  and  in  making  up  a  factitious 
bouquet  eisence  which  is  added  to  red  wines.  The  most  suitable  methods  for  the  detection 
•f  magenta  are  those  given  by  Romei  and  Fali^res-Ritter.  If  a  wine  coloured  with  archil 
and  one  coloured  with  cudbear  are  treated  according  to  Rom^i*s  method,  the  former  gives, 
with  basic  lead  acetate,  a  blue,  and  the  latter  a  fioe  violet  precipitate.  The  filtrate,  if 
shaken  up  with  amylic  alcohol,  gives  it  in  either  case  a  red  colour.  A  knowledge  of  this 
fact  is  important,  or  it  may  be  mistaken  for  magenta.  The  behaviour  of  the  amjlic  alcohol, 
thus  coloured  red,  with  hydrochloric  acid  and  ammonia  is  characteristic.  If  the  red  colour 
it  due  to  magenta  it  is  destroyed  by  both  these  reagents,  whilst  hydrochloric  acid  does  not 
decolourize  the  solutions  of  archil  and  cudbear,  and  ammonia  turns  their  red  colour  to  a 
purple  violet.  If  the  wine  is  examined  according  to  the  Fali^resRitter  method  in  presence 
of  magenta,  ether,  when  shaken  up  with  the  wine,  previously  rendered  ammoniacal,  remains 
eoloorlefis,  whilst  if  archil  or  cudbear  is  present  the  ether  is  coloured  red.  Wartha  has 
made  a  convenient  modification  in  the  Fali^res-Ritter  method  by  adding  ammonia  and  ether 
to  the  concentrated  wine  while  still  warm.  If  the  red  colour  of  the  wool  is  due  to  archil  or 
cudbear  it  is  extracted  by  hydiochloric  acid,  which  is  coloured  red.  Ammonia  turns  the 
eobor  to  a  purple  violet.  Eonig  mixed  50  c.c.  wine  with  ammonia  in  slight  excess,  and 
places  in  the  mixture  about  i  grm.  clean  white  woollen  jam.  The  whole  is  then  boiled  in 
a  flask  until  all  the  alcohol  and  the  excess  of  ammonia  are  driven  off.  The  wool  taken  out 
of  the  liquid  and  purified  by  washing  in  water  and  wringing,  is  moistened  in  a  test-tube  with 
pore  potassa  lye  at  10  per  cent.  It  is  carefully  heated  till  the  wool  is  completely  dissolved, 
and  the  solution,  when  cold,  is  mixed  first  with  half  its  volume  of  pure  alcohol,  upon  which 
is  carefully  poured  the  same  volume  of  ether,  and  the  whole  is  shaken.  The  stratum  of 
ether  decanted  off  is  mixed  in  a  test-tube  with  a  drop  of  acetic  acid.  A  red  colour  appears 
if  the  slightest  trace  of  magenta  is  present.  The  shaking  must  not  be  too  violent  lest  an 
emulsion  should  be  formed.  If  the  wine  is  coloured  with  archil,  on  prolonged  heating,  after 
Uie  addiUon  of  ammonia,  it  is  decolourized.  If  it  is  then  let  cool  and  shaken  a  little,  the 
red  colour  returns.  If  the  wool  is  taken  out  of  the  hot  liquid  afler  the  red  colour  has  dis- 
appeared and  exposed  to  the  air,  it  takes  a  red  colour.'  But  if  it  is  quickly  taken  out  of  the 
liquid  and  at  once  washed,  there  remains  merely  a  trace  of  colour  in  the  wool.  If  these 
precautions  are. observed,  magenta  can  be  distinguished  from  archil  with  certainty  according 
to  KiMUg'i  method.     As  the  eolosring-matter  of  archil  is  not  precipitated  by  baryta  and 
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magnesia,  but  changed  to  a  purple,  the  baryta  method  recommended  by  Pastenr,  Balard, 
and  Wartz,  and  the  magnesia  test,  are  useless.  Magenta  may,  in  course  of  time,  be  remoyed 
by  the  precipitates  formed  in  the  wine.  It  is  therefore  necessary  to  test  not  merely  the 
dear  liquid,  but  the  sediment,  if  any. — Dr.  B,  Hoot  in  Bud^rmanrCi  Centralblatt, 


THE  ADULTERATION  LAW  IN  NEW  YORK. 
The  Sanitary  Engineer  of  New  York  states  that  the  State  Board  of  Health  have 
commenced  prosedutions  under  the  new  adulteration  law  by  causing  the  arrest  of  nine 
persons  for  selling  cream  of  tartar  which  was  adulterated  with  ground  gypsum.  The 
complaints  were  made  by  Mr.  A.  L.  Colby^  as  Inspector,  and  Dr.  £.  G.  Love,  as  Analyst, 
for  the  Board.  The  accused  pleaded  "not  guilty,"  but  were  held  in  100  dols.  bail  each 
for  trial  at  the  Court  of  Special  Sessions.  The  adulteration  in  these  cases  amounted  to 
from  87  to  92  per  cent,  of  terra  alba,  or  ground  gypsum.  In  every  case  the  accused 
stated  that  the  substance  had  been  purchased  for  pure  cream  of  tartar,  and  he  did  not  know 
that  it  was  adulterated. 


LAW   REPORTS. 
No  further  part  of  Bulk  mu$t  be  added  to  a  tample  after  purehate  :— 

At  Worship  Streot,  in  a  oase  in  which  a  vendor  of  milk  was  sammoned  by  the  luuiitary  offioor  of 
Bethnal  Green,  Mr.  Bashby  gave  a  judgment  wfaioh  is  of  importance  to  parish  officers  and  others 
appointed  inspectors  under  the  Food  Adulteration  Act. — Mr.  Moore,  solicitor,  appeared  for  the  defendant. 
— The  evidence  of  the  inspector  showed  that  the  defendant  was  vending  milk  in  the  street  at  2^.  per 
quart,  and  that  he,  the  officer,  purchased  a  pennyworth,  which  he  divided  into  three  parts,  one  of  whi^ 
he  gave  to  the  defendant,  at  the  same  time  informing  him,  in  the  words  of  the  Act,  that  he  purchased 
it  for  analysis  by  the  **  Public  Analyst."  Then  he  had,  apparently  because  the  bottles  into  which  he  had 
divided  the  milk  were  not  full,  and  a  larger  quantity  would  afford  better  opportunity  for  analysis,  pur- 
ohased  a  ha'porth  more,  and  put  it  into  the  bottles.  The  milk  was  admitted  to  be  skimmed  of  its  cream. 
— Mr.  Moore  took  two  objections  on  the  facts. — 1.  That  the  inspector  had  not  complied  with  the  Act, 
because  he  had  not  stated,  "  after  the  purchase  was  completed  "  that  he  had  bought  the  milk  for  analysis 
by  the  Public  Analyst,  but  only  stated  it  after  buying  the  second  quantity ;  and  secondly,  that  if  the 
purchase  were  completed  when  the  one  pennyworth  was  bought  and  the  inspector  had  then  complied 
with  the  Act,  he  had  yet  departed  from  the  letter  of  the  Act  by  adding  something  to  the  article  purchased. 
Though,  in  this  instance  the  something  added  was  part  of  the  same  bulk,  yet  it  was  added  after  the 
purchase. — :Mr.  Bushby  said  there  had  been  several  judgments  under  this  Act,  and  judges  had  not  given 
the  officers  appointed  under  it  any  latitude  as  to  administering  it  with  laxity,  but  directed  that  they 
must  follow  it  strictly.  He  decided  that  the  purchase  was  completed  when  the  pennyworth  of  milk  was 
bought,  and  that  the  inspector  up  to  that  point  had  complied  with  the  Act ;  but  the  second  objection 
taken  by  Mr.  Moore  must  hold  good,  for  he  (Mr.  Bushby)  was  of  opinion  that  the  words  of  the  Act  were 
express,  and  that  the  inspector  had  no  right  to  add  anything — the  purchase  being  completed—even 
from  the  bulk  of  the  article.  The  summons  would  therefore  be  dismissed.  Mr.  Moore  asked  for  costs. 
Mr.  Bushby  refused  to  grant  them,  remarking  that  the  defendant  was  not  entitled  to  a  farthing,  and 
might  consider  himself  lucky  to  escape  a  conviction. 

At  the  Croydon  Petty  Sessions,  William  Sharps,  a  dairyman,  oanying  on  business  at  White 
Horse  Boad,  was  summoned  by  an  Inspector  for  selling  milk  containing  50  per  cent,  of  added  water. 
The  chairman  said  a  person  might  just  as  well  put  his  hand  in  a  man's  pocket  and  steal  his  money  as 
sell  adulterated  milk.  He  regretted  that  a  law  could  not  be  made  rendering  it  compulsory  for  a  person 
guilty  of  such  a  mean  offence  to  wear  a  placard  on  his  back  notifying  the  fact  that  he  had  been  con- 
victed.   Sooh  a  tradesman  was  anything  but  respectable.    He  fined  the  defendant  40s.  and  98.  costs. 
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RECENT    CHEMICAL    PATENTS. 
The  following  speoifieations  have  been  reoently  published,  and  can  be  obtained  from 
the  Great  Seal  Office,  Corsitor  Street,  Chancery  Lane,  London. 

No 

1883              Name  of   Patentee.                                                                       Title  of  Patent.  Pitoe 

171S  J.  Brockie Electrio  Arc  Lamps           6d. 

1752  W.  Weldon Manniactare  of  Sulphnric  Acid 4d. 

1753  Ditto         Manufacture  of  Sulphides  of  Soda  and  Potassium      . .         . .  4d. 

1803  A.  B.  Leask Manufacturing  Incandescent  Lamps . .  6d. 

1822  A.  S.  Church           . .         . .     Electric  Lamps 6d. 

1866  F.  M.  Lyte Purification  and  Refining  of  Baw  Spirits        . .         . .         ; .  4d. 

1867  A.  B.  Brown Electric  Arc  Lamps          6d. 

1876  D.^HUge^aJd*!           ..     secondaxy  Batteries         6d. 

1884  W.B.Lake..          ..         ..     Separating  Metals  and  Metalloids  from  their  Ores      ..         ..  4d. 

1895  P.  M.  Justice          . .         . .     Electrio  Lighting  and  Incandescent  Lamps 6d. 

1901  A.  B.  Bennett          . .         . .     Voltaic  Batteries 4d. 

1909  T.  Denoe  &  J.  J.  Mason     . .     Manufacture  of  Extract  or  Essence  of  Malt 4d. 

1915  W.  T.  Whiteman    . .         . .     Electric  Lamps 6d. 

1919  J.  Lea           Electric  Arc  Lamps           6d. 

1940  W.  B.  Lake Crystallized  Hjdrochlorate  of  Alumina           4d. 

1946  C.  V.  Boys Secondary  Batteries           ,         . .  6d. 

1956  T.  J.  Handford        . .         . .     Electric  Batteries 8d. 

19y9  J.  B.  Bogers Accumulating  and  Storing  Electrio  Currents 6d. 

2014  J.T.Armstrong      ..         ..     Treating  Bice  for  Manufacture  of  Starch         4d. 

2020  J.  C.  Asten Obtaining  Electric  Light 2d. 

2028  W.  B.  Lake  . .         . .         . .     Manufacture  of  Sugar 2d. 

2037  A.  L.  Jousselin       . .         . .     Manufacture  of  Electrio  Incandescent  Lights  in  the  Vacuum  3d. 

2068  C.  H.  Cathcart  A  0.  B.  Cole    Secondary  Battery 4d. 

2072  T.J.  Handford       ..         ..     Electric  Lights        ..         ..  6d. 

2110  S.Pitt          Manufacture  of  Carbonate  of  Soda  by  Ammonia        ..         ..  4d. 

2136  J.  Bapieff Incandescent  Lamps          4d. 

2144  J.H.Johnson        ..         ..     Electric  Lamps 6d. 

2186  H.  Lea        Incandescent  Electric  Lamps       6d. 

2193  W.  Brookes           . .         . .     Manufacture  of  Nitrosulphurio  Acid 2d. 

2213  A.  M.  Clark           . .         . .     Unhairing  Hides  and  Skins          id. 

2233  J.  M.  Stuart           . .         . .     Electric  Lamps        4d. 

2239  0.  Scheibler           . .         . .     Separating  Sugar  from  Molasses  and  Syrups 4d. 

2248  T.  Varley  A  H.  B.  Greenwood  Apparatus  for  Measuring  Electric  Currents 6d. 

2263  A.  Tribe Secondary  Batteries           4d. 

2286  B.  Kennedy           . .         . .     Electrio  Lamps        2d. 

2288  E.L.  Voice Ditto.                 6d. 

2848  S.  H.  Emmens      . .         . .     Incandescent  Electric  Lamps        6d. 

2370  J.  Brockie Electric  Arc  Lamps            8d. 

2391  J.  Pitkin Secondary  Batteries            6d. 

2409  H.  H.  Lake           . .         . .     Electrio  Accumulators  or  Secondary  Batteries 3d. 

3425  J.J.  Barrier  A         }              Incandescent  Electric  Lamps        6d. 

De  LaTcmade      J 

2432  0.  G.  Andr6          ..         ..            Ditto,            Ditto.                   6d. 

2449  F.  H.  Allan                      . .     Treating  Spent  Lyes  of  Soap  Works        3d. 

2559  B.  H.  Brandon     . .         . .     Treatment  of  Fatty  Substances 6d. 

3046  B.  Barker Abstracting  Gold  and  Silver  from  their  Ores 6d. 

3795  W.  B.  Lake          . .         . .     Electric  Lamps         '  . .  6d. 

4094  W.  B.  Lake          . .         . .     Manufacture  of  Starch,  Grape  Sugar,  &c.          lOd. 


BOOKS,    &c.,    RECEIVED. 

The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal ;  The  Sanitary  Becord  ;  The  Miller  ;  Journal  of  Applied  Science  ;  The 
Provisioner ;  The  Practitioner ;  Now  Bomedies ;  Proceedings  of  the  American  Chemical  Society ; 
Le  Practicien ;  The  Inventors'  Becord ;  New  York  Public  Health ;  The  Scientific  American ;  Society 
of  Arts  Journal ;  Sanitary  Engineer  of  New  York ;  The  Chemists'  Journal ;  Weekly  Drug  News ; 
Sugar  Cane ;  Country  Brewers'  Gazette  ;  The  Medical  Becord ;  The  Canada  Lancet ;  Gas  and  Water 
Engineering ;  The  Grocers'  Gazette ;  Columbia  School  of  Mines  Quarterly  Magazine  London  Water 
Supply,  by  Crookes,  Odling  and  Tidy ;  Chemical  Beview ;  Brewer,  Distiller,  and  Wine  Manufacturer 
(Chorohilis). 
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SOCIETY  OF  PUBLIC  ANALYSTS. 
Thb  Ankual  Mbbting  of  this  Society  was  held  at  Burlington  House  on  the  17th  January, 
Dr.  Muter  in  the  chair. 

The  minutes  of  the  preyious  meeting  were  read  and  confirmed. 

The  Chairman  read  the  following  letter  from  the  retiring  President,  Mr.  Heisch : — 

79,  Mabk  Lamb,  17tk  Jan.,  1888. 
Gentlxmbk, 

On  resigning  into  your  hands  the  office  to  which  you  did  me  the  honour  of  electing 

me  two  years  since,  my  first  duty  is  to  express  to  you  my  unfeigned  regret  that  during  the 

last  year  the  state  of  my  health  has  been  such  as  to  prevent  me,  not  only  from  working  for 

the  benefit  of  the  Society  in  the  manner  I  could  have  wished,  but  even  from  attending  its 

meetings.     The  same  circumstance  must  be  my  excuse  for  not  being  with  you  this  eyening, 

mad  also  for  not  being  able  to  address  you  even  on  paper  at  any  length. 

I  am  glad  to  be  able  to  congratulate  you  on  the  continued  prosperity  of  our  Society 

and  the  continued  usefulness  of  its  work,  as  testified  by  the  papers  which  have  appeared  in 

Thx  Analyst.     While,  however,  we  have  much  cause  for  congratulation,  we  have  also  cause 

lor  unfeigned  sorrow,  in  the  severe  illness  of  our  esteemed  secretary,  Mr.  Maxwell  Lyte,  an 

illness  which  we  have  too  much  reason  to  fear  will  prevent  his  ever  being  with  us  again. 

Those  who  only  knew  him  at  our  Society  will  miss  his  genial  face  and  manner,  while  those 

who,  like  myself,  knew  him  more  intimately,  mourn  the  loss  of  an  estimable  man  and  a  kind 

friend.     For  an  account  of  the  work  done  by  the  Society,  I  must,  under  the  circumstances, 

refer  you  to  the  Council's  report.    I  have  to  thank  you  one  and  all  for  the  uniform  courtesy 

with  which  you  have  treated  me  during  my  term  of  office,  and  for  the  indulgence  shown  to 

my  numerous  shortcomings.     I  cannot  conclude  without  expressing  my  satisfaction  that 

the  gentleman  proposed  as  my  successor  will  at  last  be  placed  in  the  position  to  which  the 

long  and  eminent  services  he  has  done  the  Society  so  well  entitle  him.     Heartily  wishing 

the  Soeiety  prosperity  under  his  presidency,  and  trusting  ere  long  to  meet  you  with 

renewed  atrength, 

I  remain.  Gentlemen,  yours  most  truly, 

CHAS.   HEISCH. 

Dr.  Dupr^,  in  proposing  a  vote  of  thanks  to  the  retiring  President  for  his  services 
daring  the  past  year,  said  they  were  all  very  sorry  to  know  of  the  cause  that  kept  him  out 
of  the  chair  that  evening,  but  he  had  been  very  seriously  ill  for  several  months.  Mr. 
Bflieeh  was  one  of  the  oldest  chemists  in  London,  and  in  fact  was  one  of  the  original 
OMnberB  of  the  Chemical  Society,  of  whom  there  were  only  three  or  four  now  living.  His 
ifi  and  the  work  he  had  done  fully  entitled  him  to  be  elected  as  President,  and  he  (Dr. 
Jhfn)f  had  pleasure  in  moving  a  vote  of  thanks  for  his  services. 

Mr.  Dyer  seconded  the  motion,  which  was  carried  unaDimonsly. 

The  Chairman  moved  a  vote  of  thanks  to  the  Chemical  Society  for  the  use  of  their 

I  dorisg  the  past  year. 
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Mr.  Wynter  BIyih  proposed  a  vote  of  thanks  to  the  Hon.  Secretaries,  and  said  that 
for  the  first  time  in  the  history  of  the  Society  that  yote  which  they  had  always  passed  with 
snch  pleasure  had  a  note  of  sorrow  in  it.  They  all  condoled  with  Mr.  Lyte  in  his  long 
illnesSi  and  he  hut  expressed  the  feelings  of  the  Society  when  he  hoped  that  in  a  little  time 
he  woold  be  restored  to  them  again.  He  did  not  suppose  Mr.  Lyte  had  been  able  to  do 
much  work  daring  the  year  as  a  Secretary,  so  that  it  had  fallen  chiefly  npon  Mr.  Wigner. 
He  hoped  they  would  all  pass  that  Tote  in  the  most  cordial  manner. 

Dr.  Bostock  Hill  having  seconded  the  motion,  it  was  carried  nnanimonsly. 

Mr.  Ashby  and  Mr.  West- Knights  were  appointed  Scrutineers  to  examine  the  voting 
papers,  and  they  reported  that  the  following  were  duly  elected  as  Officers  and  Cooncil  for 
the  ensomg  year. 


President. 
G.  W.  WiONBB,  F.C.S.,  F.I.O. 

Vice-Presidents. 
C.  Hbisoh,  F.O.S.,  F.I.C. 

A.  Hill,  M.D.,  F.C.S.,  F.LC. 
a  A.  Camsbon,  M.D.,  F.R.C.S. 

Treasurer. 
0.  W.  Hbaton,  F.C.S..  F.LC. 
Han.  Secretaries. 

B.  Dykb,  F.C.S.,  F.LC. 
0.  Hehneb,  F.C.S.,  F.LC. 


F.LO. 


Other  Members  of  Council. 
M.  A.  Adams,  F.R.C.S.,  F.C.S. 
A.  H.  Allen,  F.C.S.,  F.LO. 
A.  Ashby,  M.B.  Lond.,  F.R.O.S. 
A.  DupbA.  Ph.D.,  F.R.S.,  F.C.8.,  F.LO. 
0.  T.  KiNGZBTT,  F.C.S.,  F.LO. 
F.  Maxwbll  Lyte,  F.C.S.,  F.LO. 
J.  MuTEB,  Ph.D.,  M.A.,  F.O.S.,  F.I.O. 
P.  ViETH,  Ph.D.,  F.C.S. 


The  names  of  those  Members  of  Council  whose  term  of  office  has  not  yet  expired,  and 
who,  consequently,  do  not  retire  this  year,  are — 


Wynteb  Blyth,  M.R.C.S.,  F.C.S. 
BosTooK  Hill,  M.D.,  F.C.S.,  F.LC. 


T.  Jamieson,  F.C.S.,  F.LC. 
G.  Jabmain,  F.C.S.,  F.LC. 

Dr.  Muter  then  vacated  the  chair,  which  was  thereupon  taken  by  Mr.  Wigner. 

Mr.  B.  Dyer  and  Mr.  0.  Hehner  took  their  seats  as  Honorary  Secretaries  to  the  Society. 

Mr.  Wigner,  having  thanked  the  Society  for  electing  him  to  that  position,  delivered 
the  following  address  : — 

It  has  been  the  custom  in  this  Society  ever  since  its  foundation,  for  the  outgoing 
President  to  make  a  few  remarks  summarising  what  ha?  taken  place  during  the  previous 
year.  This  custom  has  unavoidably  been  broken  through  on  the  present  occasion,  owing 
to  the  absence  of  our  late  President,  Mr.  Heisch,  through  illnesii,  as  explained  in  his  letter 
just  read.  I  am  sure  you  will  join  with  me  in  regretting  the  cause  of  Mr.  Heisch's  absence, 
as  also  the  fact  that  through  this  the  duty  of  summarising  the  work  has  fallen  npon  me,  as 
President  for  the  ensuing  year. 

As  regards  the  state  of  our  Society,  we  have  elected  during  the  year  10  new  members 
and  2  new  associates.  We  have  lost  by  death  1  member,  and  by  resignation  1  member 
and  1  associate,  making  our  total  membership  at  the  present  time  123  members  and  19 
associates.  We  are  therefore  gaining  in  numbers  as  well,  I  hope,  as  in  the  influence 
yrhich  as  a  Society  we  are  able  to  exert  on  matters  within  our  own  special  sphere. 

The  member  whom  we  have  lost  by  death  is  Mr.  R.  G.  Fraser,  of  Nova  Scotia.  He 
was  of  course  but  little  known  in  this  country,  but  on  the  other  side  of  the  Atlantic  his 
name  was  well  known,  and  he  appears  to  have  done  a  considerable  amount  ef  osefol  work, 
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espeeitlly  in  connection  with  the  passing  of  the  Adulteration  Acts  in  Canada,  and  the 
systematic  adoption  of  a  scale  of  limits  and  standards,  which  were  in  almost  every  respect 
idmtical  with  those  fixed  by  ns  here. 

As  a  Society,  we  are  in  a  somewhat  stronger  position  financially  than  we  were  this 
tame  last  year.  We  close  the  year  as  we  have  always  previously  done,  without  any  liability, 
and  have  an  increased  balance  at  the  bankers. 

It  is  usual  to  judge  of  the  work  done  by  a  society  by  the  number  of  papers  submitted 
to  it  and  printed.  In  our  case  we  have  had  during  the  past  year  80  original  communica- 
tiona,  several  of  which  have  been  not  only  of  considerable  interest,  but  of  permanent  value. 

For  my  own  part  I  do  not  think  that  the  important  work  which  the  Society  has  done 
is  to  be  at  all  judged  by  such  a  test  as  this.  I  think  that  but  for  the  action  taken  by  us 
as  a  body  in  urging  on  an  uniform  systematic  mode  of  analyses  of  samples  of  food,  discredit 
would  have  been  brought  upon  Public  Analysts  generally  by  the  lack  of  uniformity,  and  by 
the  fact  that  in  numerous  cases  one  analyst  would  have  been  brought  to  give  evidence 
against  another  in  order  to  show  a  variation  of  one  or  two  per  cent,  in  any  given  sample. 

Our  co-operation  one  with  another,  and  our  influence  as  a  Society,  has  greatly 
checked  this  evil,  and  while  the  good  result  may  to  some  extent  have  been  attained  at  the 
eost  of  making  the  standards  or  limits  rather  lower  than  in  the  opinion  of  some  of  us  they 
ought  to  have  been,  yet  that  cost  has  been  but  a  trivial  one  compared  with  the  gain. 

The  issue  of  this  month's  number  of  The  Analyst  completed  the  second  year  of  the 
systematic  analyses  of  the  principal  water  supplies.  During  that  time  nearly  one  thousfmd 
analyses  were  made  and  published,  and  the  Council  felt  that  the  time  had  arrived  for  the 
Society  to  discontinue  the  work,  and  to  leave  it  for  those  water  companies  or  corporations 
who  desire  to  see  it  extended  to  make  any  arrangements  they  choose.  It  is,  however,  as 
well  to  put  it  on  record  that,  as  far  as  I  know,  not  one  analysis  out  of  the  one  thousand  has 
been  paid  for — ^they  were,  in  every  sense  of  the  word,  independent  analyses. 

By  the  result  of  the  ballot  this  evening  I  have  vacated  the  post  of  joint  hon.  secretaij, 
which  I  have  held  since  the  formation  of  the  Society.  For  obvious  reasons  I  do  not  go  at 
any  length  into  what  has  been  done  while  I  have  been  in  that  position.  One  thing,  how- 
ever, is  clear,  and  it  should  be  well  borne  in  mind,  that  it  was  entirely  owing  to  the  exertions 
of  this  Society  that  the  Sale  of  Food  and  Drugs  Act  was  passed  in  such  a  form  as  to  be 
eapable  of  being  worked  at  all,  and  that  had  the  whole  of  the  recommendations  which  were 
suggested  by  the  Society  been  adopted,  we  should  have  been  spared  the  occasional  failure 
of  prosecutions  on  technical  grounds,  and  from  the  general  disgrace  that  results  from  the 
fact  that,  notwithstanding  the  existence  of  such  an  Act,  there  is  hardly  any  place  in  the 
world  where  (at  least)  milk  adulteration  is  so  prevalent  as  in  London  itself. 

The  Scrutineers  reported  that  Mr.  A.  P.  Stokes,  Public  Analyst  for  Paddington,  &c., 
had  been  duly  elected  a  Member  of  the  Society. 

Mr.  J.  G.  BosF,  Assistant  to  Dr.  Drinkwater,  of  Edbburgh,  was  proposed  as  an  Associate. 

Mr.  Hehner  read  a  paper  "  On  the  Analysis  of  Bees'  Wax — Part  I.,  Yellow  Wax,"  and 
exhibited  very  numerous  specimens  of  wax  and  its  adulterants.* 

The  members  and  several  friends  afterwards  adjourned  to  the  Criterion,  Piccadilly, 
where  the  Annual  Dinner  was  held,  and  a  very  enjoyable  evening  spent  by  those  present. 

The  next  Meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wednesday,  i}^e 
14th  Febraary. 

*  Owing  to  the  length  of  this  paper  we  are  compelled  to  hold  over  much  other  interesting  nuttar, 
Hpeoiaify  Dr.  Hogg's  paper,  **  On  the  Work  Done  by  the  Paris  Manioipal  Laboratory.*' 
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ON    THE    ANALYSIS    OF    BEES*    WAX. 

PAET  I.— YELLOW  WAX, 

By    Otto    Hehnsr,    F.C.S.,    F.LO. 

Bead  before  the  Society  of  Public  Analysts  on  the  11th  January,  1888. 

Analysts  who  have  occasion  to  enqaire  into  the  subject  of  wax  analysis  cannot  fail  to  be 
struck  wiih  the  fact,  that  while  very  nnmerons  '*  tests  '*  for  the  purity  or  otherwise  of  wax 
have  been  published,  no  rational  method  of  wax  analysis  is  in  existence  :  that  is  to  say»  no 
method  founded  upon  the  long-known  chemical  composition  of  that  substance.  As  was  the 
case,  until  recently,  with  fats,  the  complicated  nature  of  the  components  seems  to  haye 
deterred  chemists  from  attacking  the  subject  in  a  scientific  manner.  Whilst  a  certain 
▼alue  cannot  be  denied  to  many  of  the  tests  to  which  I  have  referred,  the  indications  which 
they  yield  are  most  vague,  and  certainly  are  quite  incapable  of  giving  quantitative  results.  A 
special  and  solitary  exception  must  be  made  in  the  case  of  the  research  of  F.  Becker  {Corr. 
BL  d.  Vereins  Analyt.  Chem.,  2  ;  57).  This  chemist  examined  a  few  samples  of  wax 
precisely  according  to  Kottsdorfer's  method  of  butter  titration,  expressing  the  results  in 
percentages  of  KHO  used.  He  showed  that  there  existed  a  notable  difference  in  the 
neutralising  capacity  of  wax  and  a  number  of  possible  wax  substitutes. 

In  Philosoph.  Transactions^  1848,  Sir  Benjamin  Brodie  demonstrated  that  beee'  wax 
mainly  consisted  of  cerolir  acid  C^H^yO,,  wyricine  or  palmitate  of  myricifUf  OrtH^.O, 
0y,H6,0,  and  a  small  quantity  of  a  fatty  substance  resembling  margarine.  To  this  fatty 
substance  Lewy  (Compt.  rend.  XX)  gave  the  name  ceroleine^  although  he  did  not  much  to 
elucidate  its  nature. 

Brodie  determined  the  amount  of  cerotic  acid  in  a  sample  of  Surrey  wax  b^  predpitaibg 
the  alcoholic  solution  of  the  sample  by  an  alcoholic  solution  of  lead  acetate,  washing  the 
precipitate  with  alcohol  and  ether,  and  calculating  from  it  the  amount  of  cerotic  acid. 
He  thus  obtained  22  per  cent.  From  a  sample  of  Ceylon  wax  he  did  not,  however,  get 
any  cerotic  acid  at  all.  According  to  John,  Buchholz,  and  Brandes,  no  less  than  90 
per  cent,  of  the  wax  are  cerotic  acid,  Boudel  and  BoiFsenot  stating  the  amount  at  70  pe 
cent.  Hess  found  only  10  per  cent.  Lewy  states  the  percentage  of  ceroleine  to  be 
about  4  to  6. 

The  above  include  the  whole  of  the  statements  which  I  have  been  able  to  trace  as  to 
the  quantitative  composition  of  bees'  wax.  It  will  be  allowed  that  they  are  £ur  from 
satis&ctoiy. 

I  imagined  that  it  should  be  possible  to  determine  alkalimetrically  in  alcoholic  solution 
the  percentage  of  cerotic  acid,  and  by  saponification  also  that  of  myricine,  quite  analogous 
to  the  well-known  proceeding  of  Eottsdorfer.  When  I  first  took  up  this  subject  the 
titration  of  free  fatty  acid  in  presence  of  fat  was  yet  unknown,  but  in  the  meantime  a  great 
number  of  chemists  have  published  methods  efiecting  this  object.  I  made  some  experiments 
with  known  mixtures  of  palmitic  acid  and  tallow,  and  found  that  the  acid  could  with  the 
greatest  ease  be  titiated,  pbenolphthalein  being  the  indicator,  and  that  the  amount  of  fat 
could  also  be  obtained  by  boiling  with  an  excess  of  alcoholic  potash  and  titrating  back  with 
standard  sulphuric  acid.  A  mixture  made  of  48*49  per  cent,  of  palmitic  acid  and  61-51 
per  cent,  of  tallow  yielded  48-88  per  cent,  and  51*17  per  cent,  respectively,  the  neaifafing 
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eapaeily  of  the  two  snbBtanoes  having  been  separately  determined.  It  is  needless,  howeyer, 
for  me  to  enlarge  upon  these  preliminary  experiments,  since  it  can  be  considered  to  be  fiiUy 
established  by  others,  that  fatty  acids  and  fats  can  thus  be  readily  estimated. 

In  the  ease  of  wax,  however,  several  difficulties  present  themselves.  The  first  consists 
in  the  extraordinary  magnitude  of  the  molecular  weights  of  both  cerotic  acid  and  myrieine 
the  former  being  410,  the  latter  no  less  than  676.  Each  cnbio  centimetre  of  normal  alkaH, 
therefore,  wonld  nentrah'se  as  mnch  as  '41  of  cerotic  acid,  and  decompose  *676  grm.  of 
myridne.  It  was  obvious  that  the  titrations  had,  under  these  circumstances,  to  be  made 
with  the  greatest  possible  care — a  difficulty  still  enhanced  by  the  dark  colour  of  some  of  the 
eiotie  samples  of  wax,  which  somewhat  obscured  the  phenolphthalein  indication.  A 
farther  obstacle  was  found  in  the  difficulty  with  which  myricine  saponifies,  and  a  number 
of  experimentB  had  to  be  made  with  a  view  to  ascertain  whether  this  &apomfication — whieh 
in  the  case  of  wax  has  hitherto  been  afiected  with  fusing  potash — could  be  completed 
at  all  in  the  dilute  solutions  rendered  necessary  in  quantitative  working.  The  most  serious 
eoDsideration  was,  however,  the  supply  of  really  genuine  wax.  It  would  naturally  be 
imagined,  that  if  honeycomb  were  purchased  as  it  comes  out  of  the  hive,  and  oneself 
separated  from  it  in  the  usual  manner  the  wax  constituting  the  cell  walls,  the  product  would 
be  genuine  beyond  a  doubt.  But  this  is  not  so.  Very  many  bee-keeperM  suspend  in  the 
hives  sheets  of  wax  stamped  on  both  sides  with  hexagons,  to  induce  the  bees  to  utilise  the 
hexagonal  ridges  as  '*  foundations  **  for  the  cells,  thus  ensuring  the  regularity  of  the  comb. 
These  foundations  are  obtained  from  certain  dealers,  some  of  whom  warrant  them  to  be 
eomposed  of  genuine  wax.  I  have  no  doubt  that  genuine  wax  foundations  are  to  be  had,  but 
the  two  samples  which  I  obtained  were  mixtures  in  spite  of  the  warranty,  as  wDl  be  seen 
from  results  atated  further  on.  Pure  wax  does  not  appear  to  be  quite  so  plastic  las  certain 
mixtures :  this  may  be  one  reason  for  their  compound  nature ;  but  I  suspect  that  since 
wax  is  dear,  and  fats  and  paraffin  are  cheap,  the  chief  inducement  is  not  of  an  entirely 
uuelfish  character.  As  for  20  lbs.  of  honey  a  hive  only  yields  one  lb.  of  wax,  it  is  also 
intelligible  why  some  bee-keepers  are  very  liberal  with  the  supply  of  "  foundation  *'  to  the 
bees.  Although  generally  a  comb  into  which  '*  foundation  *'  has  entered  can  be  distinguished 
from  the  more  irregular  pure  comb,  and  although  I  have  taken  all  possible  care  to  exclude 
raspieioufl  samples,  I  am  not  at  all  certain  that  the  whole  of  the  samples  which  I  believed 
to  be  unmixed  were  absolutely  pure  and  free  from  admixture. 

The  mode  of  procedure  upon  which  I  finally  fixed  is  as  follows : — Alcoholic  potash 
sohtion  ia  made  from  pure  potash  and  from  spirit  which  has  been  distilled  from  eaustie 
iflttlL  Eaeh  e.o.  should  correspond  to  from  '8  to  *4  of  normal  acid.  Two  or  three 
itandardiaing  experiments  must  be  made,  and  the  average  taken,  I  reject  all  figures  if  they 
difler  more  than  *02  e.o.,  calculated  for  10  o.c.  of  standard  add.  From  8  to  6  grammea 
of  the  wax  are  weighed  on  a  watch-glass,  transferred  to  a  flask  holding  about  400  o.o.,  and 
heated  with  about  50  o.c.  of  methylated  spirit  distilled  from  alkali.  When  the  wax  is 
perfectly  liquefied,  alcoholic  phenolphthalein  solution  is  added  in  not  too  small  amount.  The 
phflDolphthalein  solution  must  not  be  acid,  as  it  generally  is,  but  must  be  rendered  pink  by 
ft  lew  drops  of  alkali.  The  alcoholic  potash  solution  is  then  added  drop  by  drop,  the 
mixture  being  kept  well  agitated  until  the  pink  colour  is  permanent.  The  volume  is  read 
off,  and  an  exces6  of  the  alcoholic  potash  solution  is  run  into  the  flask,  50  o.o.  being  the 
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qnantity  I  generally  ase.  The  whole  is  then  briskly  hoiled  nnder  a  reflax  condenser,  for 
one  hoar.  If  any  particle  of  wax  hang  ahove  the  level  of  the  flnid  on  the  sides  of  the  flask, 
shake  well  from  time  to  time.  After  one  hour  the  solution  should  be  clear,  or  yery  neariy 
so.  The  excess  of  potash  is  then  titrated  back  with  standard  sulphuric  acid,  the  fluid 
being  kept  boiling.  From  the  data  thus  obtained  the  free  acid — calculated  as  cerotie  acid, 
and  the  saponifiable  substance — calculated  as  mjricine,  are  obtained. 

The  following  are  the  results  of  samples  either  fused  from  comb  by  myself  or  obtained 
from  bee-keepers  direct : — 

1.— HERTFORDSHIRE  WAX. 

8*7417  grm.  used  2*82  c.c.  EHO  (10  c.c.  =  4-64  N.S.*)  to  neutralise  the  free  add. 

Total  EHO  added  49*96  c.c,  titrated  back  with  16*97  c.c.  N.S.  Hence  cerotie  acid 
*6871  grm.  or  14*85  per  cent.,  and  myricine  8*8124  grm.  or  88*55  per  cent.     Total,  102*90. 

2.— HERTFORDSHIRE. 
8-7128  grm.  used  for  acidity  2*90  c.c.  KHO  (strength  as  above),  corresponding  to 
*5517  grm.  cerotie  acid. 

Total  alkali  added  52*5  c.c,  titrated  back  with  18*29  c.c.  n.  H^SO^.  Hence  used 
for  saponification  4*72  N.S.,  equal  to  8*1907  grms.  myricine.  Cerotie  acid  14*86  per  cent., 
myricine  85-96  per  cent.     Total,  100*81. 

3.— HERTFORDSHIRE. 
8-2569  grm.  used  for  cerotie  acid  800  c.c.  ale  KHO   (10  cc.  =  8*918  c.c.  N.S), 
corresponding  to  *4819  grm.  or  14-79  per  cent,  cerotie  acid. 

Total  solution  used  50-96  cc  =  1997  c.c.  N.S.  Titrated  back  with  14*56  c.c 
n.  H^SO^  =  4-28  cc  useJ  for  saponification,  indicating  2*8595  grm.  or  87*76  per  cent 
myricine.     Total,  102-55  per  cent. 

4.— SURREY. 

Not  quite  pure,  but  quantity  too  small  to  allow  of  clarification. 

8-0490  grm.  used  2  70  cc.  ale  KHO  (10  c.c  =  8-616  c.c  n.  acid)  for  neutralisation 
=  *98  cc.  N.S.  =  *4080  grm.  or  18-22  per  cent,  cerotie  acid. 

Total  ale  KHO  used  50-0  c.c.  =  1820  cc  N.S.  Titrated  back  with  18*84  c.c. 
n.  acid :  this  gives  3*88  c.c  for  myricine  =  2*6229  grm.  or  86*02  per  cent,  myricine. 
Total,  99-24  per  cent. 

5.~LINC0LNSHIRE. 

4*4012  grm.  used  for  cerotie  acid  4*05  cc.  ale  KHO  =  1*455  c.c.  N.S.  =  -6965  grm. 
or  18*56  per  cent,  cerotie  acid. 

Total  added  50  cc  ale  KHO  =  17*96  cc  N.S.  Titrated  back  with  10*77  cc 
n.  HgSO^.  Hence  5*74  cc.  used  for  saponifying  myricine,  corresponding  to  8*8802  grm.  or 
88*16  per  cent,  myricine.     Total,  101*72. 

6.— BUCKINGHAM. 
8*2972  grm.  gave  -488  grm.  or  14*64  per  cent,  oerotic  acid  and  87*10  per  cent, 
myricine.     (The  details  of  titration  have  been  lost). 

7.— BUCKINGHAM. 
8-7627  grm.  used  8*89  cc  ale  KHO  for  cerotie  acid  (10  c.c.  =  8*696  c.c  N.S.)  «= 
1*487  c.c.  N.S.  =  •.''»894  grm.  or  15*71  per  cent,  cerotie  acid. 

Total  taken,  50  c.c.  ale  KHO  =  18-48  cc  n.  acid.  Titrated  back  with  12*10  e.e. 
n.  acid  =  4*942  cc.  used  for  myricine  =  8-8408  grm.  or  89*02  per  cent.  Total,  104*78 
per  cent. 
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S.—HERTFORDSHIRE. 
8*8979  grm.  nsed  for  cerotio  acid  8*97  e.c.  ale.  &H0  (10  c.c.  =  8*71  €.o.  n.  add) 
=  1*428  c.c.  N.S.  =  *5855  grm.  or  15*02  per  cent,  cerotio  acid. 

Total  alcoholic  EHO  taken  500 c.c.  =  18*55  c.c.  n.  acid.  Titrated  back  with  12*00 
c.e.  acid.  Hence  6*122  c.c.  need  for  myricine  =  8*6425  grm.  or  88*88  per  cent.  Total, 
108*85  per  cent. 

9.— NEW  FOREST. 

4*0480  grm.  need  2*80  c.c.  ale.  EHO  (10  c.c.  =  6*417  c.o.  n.  acid)  =  1*476  o.o. 
N.S.  ==  *6052  grm.  or  14*96  per  cent,  cerotio  acid. 

Total  alkali  taken  80  c.e.  =  19*251  c.c.  N.S.  Titrated  back  with  12*40  e.c.  n.  acid. 
Hence  need  for  myricine  5*875  c.e.  =  8*6885  grm.  or  89*87  per  cent.  Total,  104*88 
per  cent. 

10.— LINCOLNSHIRE. 

Made  from  comb  containing  '*foondation.** 

8*4210  grm.  nsed  8*60  c.e.  ale.  KHO  (10  c.c.  =  8*598  c.c.  N.S.)  =  1*298  c.c.  N.S., 
or  -5801  grm.  or  15*49  per  cent,  cerotie  acid. 

Total  added  50*95  c.e.  ale.  EHO  i=  18*81  c.c.  N.S.  Titrated  back  with  12*86  e.c. 
N.S.  Hence  4*66  c.c.  N.S.  nsed  for  myricine  =  3*1502  grm.  or  92*08  per  cent.  Total, 
107*67  per  cent. 

The  foUowing  samples  were  obtained  from  first-class  druggists  and  merehantSi  and 

not  fiised  down  by  myself : — 

11. 

8*7727  gms.  nsed  8*66  c.e.  ale.  EHO  for  cerotio  acid  (10  c.e.  =  8*68  c.e.  N.S.)  = 
1*347  c.e.  N.S.  =  *5528  grm.  or  14*64  per  cent,  cerotio  acid. 

Total  ale.  EHO  taken  50  c.e.  =  18*40  e.c.  n.  acid.  Titrated  back  with  12*17  e.e. 
N.S.  Hence  4*888  c.c.  nsed  for  saponification  of  myricine,  corresponding  to  8*8009  grm. 
or  87*49  per  cent,  myricine.     Total,  102*18  per  cent. 

12. 

2*9958  grm.  used  8*00  e.e.  ale.  EHO  =  1*104  e.e.  N.S.  =  *4526  grm.  or  16*11  per 
cent,  cerotie  acid. 

Total  ale.  EHO  taken  50  e.c.  =  18*40  c.c.  N.S.  Titrated  back  with  18*85  c.e. 
Hence  8*946  c.c.  used  for  myricine  =  2*6674  grm.  or  89*05  per  cent.  Total,  104*16 
per  cent. 

13. 

8*1626  grm.  nsed  2*75  c.c.  ale.  EHO  (10  e.e.  =  8*681  e.c.  n.  acid)  =  1*012  e.e. 
N.S.,  or  *4149  grm.  or  18*12  per  cent,  cerotie  acid. 

Total  ale.  EHO  taken  50  c.c.  =  18*405  c.c.  N.S.  Titrated  back  with  18*26  e.c. 
n.  acid.  Hence  4*188  c.c.  N.S.  used  for  myricine  =  2*7989  grm.  or  88*66  per  cent. 
Total,  101*78  per  cent. 

14. 

4*4860  grm.  nsed  6*75  e.c.  ale.  EHO  (10  c.c.  =  2*995  c.c.  n.  acid)  =  1*722  e.e. 
N.S.  or  *7058  grm.  cerotio  add  =  15*91  per  cent. 

Total  taken  50  e.e.  =  14*975  c.c.  N.S.  Titrated  back  with  7*58  e.c.  n.  acid.  Hence 
5*728  e.c.  nsed  for  saponification  of  myricine  =  8*8687  grm.  or  87*21  per  eent.  of 
myricine.    Total,  108*12  per  cent. 

15. 

4*5972  grm.  nsed  4*55  e.c.  ale.  EHO  =  1*368  c.e.  N.S.  =  5585  grm.  or  12*15  per 
eent.  cerotie  acid. 

Total  solution  taken  50  e.c.  ale.  EHO  =  14*975  c.c.  N.S.  Titrated  back  with  7*52 
c.c.  n.  acid.  Hence  6*092  c.o.  used  for  myricine,  corresponding  to  4*1182  grm.  or  89*68 
per  eent.  of  myricine.    Total,  101*78  per  cent. 
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16. 
4-2222  grm.  used  4-78  co.  ale.  KHO  =  1-417  c.c.  N.S.  =  -58097  grm.  or  18-76  per 
cent.  ceroUe  acid. 

Total  taken  50  e.c.  ale.  KHO  =  14  975  o.c.  N.S.  Titrated  baek  with  8-08  c.c.  N.S. 
Hence  5*478  c.c.  need  for  myricine  =  8-7081  grm.  or  87-70  per  cent,  myricine.  Total, 
101-46  per  cent. 

17. 

4-8222  grm.  used  5-21  c.c.  ale.  KHO  (10  c.c.  =  270  c.c.  N.S.)  =  1-428  c.c.  N.S., 
corresponding  to  -5884  grm.  or  13*49  per  cent,  cerotio  acid. 

Total  ale.  KHO  taken  51  c.c.  =  18-77  c.c.  N.S.  Titrated  back  with  6-78  c.c.  n.  acid. 
Hence  5-567  e.c.  used  for  myricine  =  8*7688  grm.  or  87-76  per  cent.  Total,  101*25 
per  cent. 

18. 

4*2082  grm.  need  5-48  c.c.  ale.  KHO  (10  c.c.  =  2-675  e.c.  N.S.)  =  1-466  c.e.  N.8., 
or  -6011  grm.  or  14*28  per  cent,  cerotic  acid. 

Total  ale.  KHO  taken  50  o.c.  =  18-875  c.c.  N.S.  Titrated  baek  with  6-51  e.c. 
n.  add.  Hence  for  myrieine  5-899  o.c.  =  8-6497  grm.  er  86*78  per  eent.  myricine.  Total, 
101-01  per  cent. 

The  eighteen  samples,  the  results  of  which  are  given  above,  are  all  English.  The 
following  are  foreign  waxes,  obtained  direct  from  the  importers : — 

19.— UNITED  STATES.— Bbowm  Wax. 
2*9185  grm.  used  2-91  c.c.  ale.  KHO  (10  c.c.  =  8-701  c.c.  n.  acid)  =  1-077  c.c.  N.S. 
=  '4416  grm.  or  15*16  per  cent,  cerotic  acid. 

Total  alkaU  added  49*97  c.c.  =  18*494  c.c.  N.S.  Titrated  back  with  18*62  c.c.  N.S. 
Hence  for  myricine  8*797  c.c.  =  2*5668  grm.  or  88*09  per  cent,  myricine.  Total  108-25 
per  cent. 

20.~MADAGASCAB. 

4-8801  grm.  used  8-87  c.c.  ale.  KHO,  corresponding  to  1-482  c.c.  N.S.  =  -5872  grm. 
or  18*56  per  eent.  of  cerotic  acid. 

Total  alkaH  added  50*08  c.c.  =  18-516  c.c.  N.S.  Titrated  baek  with  11-44  c.c. 
Therefore  5-644  c.c.  used  for  saponification,  equal  to  8-8158  grm.  or  88*11  per  cent,  of 
myricine.    Total,  101*67. 

21.— MAUMTIUS.— Bbowh. 

5*1666  grm.  took  for  cerotic  acid  5*20  c.c.  ale.  KHO  (10  c.c.  =  8*16  c.c.  n.  acid)  or 
1*648  c.c.  N.S.  =  6786  grm.  or  18*04  per  cent,  cerotic  add. 

50  c.c.  added  for  saponification.  Titrated  back  with  7*41  c.c.  N.S.  Hence  myricine 
took  6-747  c.c.  =  4*5609  grm.  or  88*28  per  cent.    Total  101-82  per  cent. 

22.— MAURITIUS.— Dabx  Bboww. 
8*6689  grm.  required  2*18  c.c.  ale.  KHO  =  1087  c.c.  N.S.  (10  c.c.  =  5-105  H,SOJ. 
Henee  myricine  -4457  grm.  or  12*17  per  cent. 

Total  solution  taken  40*26  c.c.  =  20-558  c.c.  n.  H,SO^.  Titrated  back  with  14-28 
e.c.  acid.  Therefore  used  for  saponification  5*186  c.c.  =  8-5057  grm.  or  95-68  per  eent. 
myricine.    Total,  107-85  per  cent. 

28.— MAUBinUS.— Dabk  Bbowk. 
From  same  consignment  as  previoDs  sample,  but  different  in  colour. 
8-4758  grm.  took  8-68  c.c.  ale.  KHO  (10  c.c.  =  8*16  c.c.  N.S.)  =  1*168  c.c.  N.S.  = 
-4768  grm.  or  18*72  per  cent,  cerotic  acid. 

50  CO.  ale.  KHO  =  15-80  c.c.  N.S.  taken.  Titrated  back  with  9-68  c.c.  H.SO,. 
Hence  used  for  myricine  4-987  c.c.  =  8*8874  grm.  or  96-02  per  cent,  myrieine.  Total, 
109*78  per  cent. 
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24.— MAURITIUS. 
8-7777  gnn.  nsed  2-47  o.c.  ale.  KHO  (10  c.c.  =  6-126  o.o.  N.8.)  =  1-266  c.c.  N.S. 
=  '6189  grm.,  or  18*74  per  eent.  cerotio  aeid. 

Total  alkali  taken  40-17  e.o.  =  20-687  o.c.  N.S.  Titrated  back  with  14-01  o.c. 
n.  acid.  Hence,  for  saponification,  6  811  c.c.  =  8-6902  grm.  or  96*04  per  cent,  myricine. 
Total,  108-78  per  cent. 

25.— MAURITIUS.— Light  Brown. 

6-2087  grm.  took  6*40  c.c.  ale.  KHO  (10  c.c.  =  316  c.c.  N.S.)  =  1-706  N.8.,  or 
*6996  grm.  =  18*44  per  c^it.  cerotio  acid. 

ToUl  taken  60-9  c.c.  KHO  =  1608  c.c.  N.S.  Titrated  back  with  724  c.c.  H,SO,. 
Henoe,  myricine  nsed  7-184  c.c.  =  4-8226  grm.  or  92*67  per  cent.    Total  106*11  per  cent. 

26.— JAMAICA.— Bright  Yellow. 
Did  not  saponify  perfectly  clear. 

3*8878  grm.  took  1*98  c.c.  ale.  KHO  (10  c.c.  =  6*877  c.c.  N.S.)  =  1*268  c.c.  N.S. 
=  *6177  grm.,  or  18*49  per  cent,  cerotic  acid. 

Total  alcoholic  KHO  taken  60  c.c.  =  81*886  c.c.  N.S.  Titrated  back  with  26*79  c.c. 
aoid.   Hence,  4*882  nsed  for  myricine =8*266  grm.,  or  86*12  per  cent.  Total  98*61  per  cent. 

27. -JAMAICA. 
Did  not  saponify  quite  clear. 

4-8946  grm.  need  6*40  c.c.  ale.  KHO  (10  c.c.  =  8*16  c.c.  H,80,)  =  1-706  N.S.  = 
'6996  grm.,  or  14*80  percent,  cerotic  acid. 

Total  taken,  60  c.c.  =  16*80  c.c.  N.S.  Titrated  back  with  7*88  c.c.  H,80^.  Hence, 
for  myricine  nsed,  6*214  c.c.  =  4*1986  grm.,  or  86*78  per  cent,  myricine.  Total,  100*08 
percent. 

28.— MOGADORE. 

6*4298  grm.  took  6*10  c.c.  ale.  KHO  (10  c.c.  =  2*92  c.c.  N.S.)  =  1*781  c.c.  N.S.  «= 
*7198  grm.,  or  18*44  percent,  cerotic  acid. 

Total  alkali  taken,  60  c.c.  =  14*60  N.S.  Titrated  back  with  4*67  c.c.  H,SO,.  Hence, 
myrieine  nsed  7*149  c.c.  =  4*8827  grm.,  or  89*00  per  cent.    Total,  102*44  per  cent. 

29.— MOGADORE. 

8*1866  grm.  required  for  acidity  2*08  c.c.  ale.  KHO  (10  c.o.  =  6*126  N.S.)  = 
1*066  c.c.  N.S.  =  *4871  grm.,  or  18-98  per  cent,  cerotic  acid. 

Total  KHO  added,  89*94  c.c.  =  20-47  c.c.  N.S.      Titrated  back  with  14-66  c.c.  N.S. 

Hence,  nsed  for  myricine,  4*768  c.c.  =  8*2180  grm.,  or  102*44  c.c.  myricine.     Total, 

116*87  per  cent. 

36.— MOGADORE. 

Very  soft,  intensely  acrid  and  hot. 

8*4864  grm.  required  2*16  c.c.  ale.  KHO  =  1*107  c.c.  N.S.  for  acidity,  corresponding 
to  '4689  grm.,  or  18*02  per  cent,  cerotic  acid. 

Alcoholic  KHO  added  40*86  c.c.  =  20*684  c.c.  N.S.  Titrated  back  with  13*60  c.c. 
N.8.    Hence,  for  myricine,  6*077  c.c.  =  4*1080  grm.,  or  117*86  per  cent.    Total,  180*88 

per  cant. 

31.— GAMBIA.— Dark  Bbown. 

4*8081  grm.  took  6*60  c.c.  ale.  KHO  (10  c.c.  =  2*676  c.c.  N.S.)  =  1  789  c.c.  N.S. 
s  -7180  grm.,  or  16*66  per  cent,  cerotic  add. 

Total  ale.  KHO  taken,  60  c.c.  =  18*876  c.c.  N.S.  Titrated  back  with  6*80  c.c.  N.S. 
Myrieine  nsed  6*886  c.c.  =  8*6071  grm.,  or  88*78  per  cent.    Total,  100*28  per  cent. 

32.— MELBOURNE.— Gbby  Wax. 

8*6286  grm.  nsed  1*92  c.c.  ale.  KHO  (10  c.c.  =  6*417  c.c.  N.S.)  =  1*282  c.c.  N.S. 
=  *6061  grm.y  or  18*92  per  cent,  cerotic  acid. 

Aleoholie  KHO  added,  82  c.c.  =  20*68  c.c.  N.S.  Titrated  back  with  14*61  c.c.  N.S. 
Used  for  saponification,  4*79  c.c.  =  8*2880  grm.,  or  89*24  per  cent,  myricine.  Total, 
103-16  per  eent. 
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33.— MELBOUBNE.— Palb  Yellow. 

8-2720  grm.  took  258  c.c.  ale.  KHO  (10  c.c.  =  4-16  c.o.  N.S.)  =  1-052  c.c.  N.S.  = 
'4815  grm.,  or  18*18  per  cent,  cerotic  acid. 

41  c.c.  ale.  KHO  =  17066  c.c-.  N.S.  taken.  Titrated  back  with  11-76  c.c.  N.S. 
Hence,  4-244  c.c.  uBed  for  myricine = 2-8619  grm.,  or  87-47  per  cent.   Total,  100*65  per  cent. 

34.— SYDNEY.— Gbet  Wax. 

8-6165  grm.  nsed  2-69  c.c.  ale.  KHO  (10  c.c.  =  4-168  c.c.  N.S.)  =  1-12  c.c.  N.S.  = 
-4592  grm.,  or  18*06  per  cent,  cerotic  acid. 

8-9018  grm.  took,  for  myricine,  5-866  c.c.  N.S.  =  8*6207  grm.,  or  92-79  per  cent, 
myricine.    Total,  105*78  per  cent. 

36.— SYDNEY.— Pale  Yellow. 

8*7618  grm.  used  2*90  c.c.  ale.  KHO  =  1*207  c.c.  N.S.  =  *4949  grm.,  or  18*16  per- 
cent,  cerotic  acid. 

41  C.C.  ale.  KHO  added  =  17068  c.c.  N.S.  Titrated  back  with  10*98  c.c.  N.S. 
Hence,  4*981  c.c.  were  used  for  saponification,  corresponding  to  8*8884  grms.,  or  88*62 
per  cent,  myricine.    Total  101*78  per  cent. 

These  results  may  be  conTeniently  examined  in  two  divisions ;  samples  1 — 18,  com- 
prising samples  from  various  English  sources ;  and  19 — 86,  being  exotic  productions. 

If  we  exclude  from  Division  I.,  No.  4,  fased  by  myself  from  the  comb,  on  account  of 
the  sample  having  been  palpably  impure  with  suspended  matters  which  could  not  be 
separated,  the  quantity  of  wax  being  small ;  and  sample  No.  10,  having  been  made  from 
comb  containing  "  foundation,*'  it  is  at  once  seen  that  the  figures  fluctuated  only  between 
comparatively  narrow  limits.  Only  one  of  the  samples  contained  less  than  18  per  cent,  of 
free  acid  calculated  as  cerotic  acid,  four  between  18  and  14,  seven  between  14  and  15, 
and  four  between  15  and  16,  the  average  amount  of  cerotic  add  being  14*40  per  cent.  The 
saponifiable  matter,  calculated  as  myricine,  was  in  one  case  less  than  86,  in  one  between  86 
and  87,  in  six  between  87  and  88,  in  four  between  88  and  89,  and  in  four  between  89  and 
89*6,  the  average  being  88*09  per  cent.  In  all  eases  is  the  sum  of  cerotic  acid  plus  myricine 
somewhat  higher  than  100,  it  reaching  on  the  average  102*49.  While  these  figures  con- 
clusively prove  that  English  bees*  wax  consists  almost  completely  of  cerotic  acid  and  of 
myricine,  they  also  corroborate  the  existence  of  a  small  quantity  of  a  substance  of  lower 
molecular  weight  in  wax,  probably  Lewy*8  ceroleine. 

I  thought  it  possible,  that  during  the  prolonged  boiling  of  the  alcoholic  potash  solution 
some  of  the  alkali  might  be  neutralised  by  the  silica  of  the  glass,  the  quantity  destroyed  of 
course  counting  in  the  analysis  as  myricine,  and  thus  bringing  up  the  totals  to  upward 
of  100.  But  this  is  not  the  ease,  for  in  a  blank  experiment  not  the  slightest  diminution  of 
strength  could  be  observed  after  50  c.c.  of  alcoholic  potash  had  been  kept  briskly  boiling 
for  one  hour. 

It  must  be  considered  to  be  established  by  these  results,  that  the  composition  of  wax 
is  not  liable  to  the  enormous  variations  which  the  figures  quoted  in  an  early  part  of  this 
paper  would  lead  to  infer.  On  the  contrary,  the  relation  between  tJie  amounts  of  cerotic 
acid  and  of  myricine  »  remarkable  for  its  constancy.  The  observation  of  Dumas  and  Milne- 
Edwards,  who  established  that  the  wax  is  formed  by  the  bees  themselves,  and  is  a  true 
animal  secretion,  are  indirectly  borne  out  by  my  figures,  for  it  seems  highly  improbable 
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thai  a  prodaet  coDBistiog  of  a  mixture  of  two  substances  oonld  be  obtained  of  sncb  striking 
eonstaney  if  it  were  collected  ready  formed  from  the  plant.  The  case  is  very  similar  to  that 
of  milk  and  bntter,  secretions  which  under  normal  circumstances  are  also  subject  to  but 
little  fluctuation  in  composition. 

In  English  wax  the  proportion  of  myricine  to  cerotic  acid  is  6*117  : 1. 

The  fluctuations  are  much  more  considerable  in  the  case  of  the  exotic  samples ;  but  I 
am  Tery  strongly  of  opinion  that,  although  all  allowance  must  be  made  for  the  fact  that 
ih^e  foreign  samples,  coming  as  they  do  from  all  quarters  of  the  globe,  are  doubtless 
deriYed  from  a  great  variety  of  di£ferent  insects,  the  fluctuation  is  due  more  to  man 
who  coUected  the  samples  and  put  them  into  marketable  form  than  to  the  insects  who 
produced  them.  For  this  belief  testifies  the  observation,  that,  while  some  of  the  samples  of 
Mogadore  and  Mauritius  wax  corresponded  in  composition  with  English  samples,  others 
allowed  a  great  increase  in  the  saponifiable  matter,  calculated  as  myricine.  The  soft,  smeary 
Mogadores  were  obviously  mixed  with  some  fat :  some  of  the  Mauritius  specimens  appeared 
burnt  in  process  of  melting  out  of  the  comb.  And,  lastly,  it  is  not  a  little  significant  that 
the  market  price  of  the  <<  normal**  samples  is  considerably  above  that  of  the  specimens 
which  gave  excessive  totals.  I  think  I  am  justified  to  hold,  that  the  analyses  of  the  foreign 
samples  strengthen  the  conclusions  I  have  drawn  from  those  of  English  wax.  More 
evidence  may  be  desirable,  but  this  can  only  be  obtained  by  the  analysis  of  authenticated 
genuine  samples  so  difficult  to  obtain.  Meanwhile  it  will  be  well  if  I  confine  my  observa- 
tions as  to  adulterations  of  wax  and  their  detection  to  the  home  product. 

The  organic  substances,  which  may  be,  or  have  been  known  to  be,  used  as  adulterants 
ai  wax,  may  be  conveniently  grouped  in  three  classes  : — 

I.,  Aom  substances ;  U.,  Neutbal  but  saponifiable  compounds ;  and, 
III.,  Matters  indi^tebent  to  alooholic  potash. 

The  first  class  embraces  the  solid  fatty  acids,  mainly  palmitic  and  stearic,  and  the  acids 
which  constitute  resin,  particularly  sylvic  acid. 

The  second  group  is  made  up  of  neutral  solid  glycerides — viz. :  stearine  and  palmitine — 
of  Japanese  wax,  spermaceti,  and  Oamauba  wax. 

The  only  representative  of  the  third  division,  for  practical  purposes,  is  paraffin.  Solid 
alcohols  of  high  molecular  weight,  such  as  cetylic  or  myricylic,  would  also  belong  to  this 
class  ;  but,  being  non-marketable,  they  need  hardly  be  taken  into  account. 

Now  it  is  remarkable,  and  of  the  greatest  importance  to  the  analyst,  that  both  compounds 
of  which  wax  is  composed  possess  a  higher  equivalent  weight  than  any  other  substances 
bdonging  to  the  fatty  acid  series  occurring  in  nature.*  The  molecular  weight  of  cerotic  acid 
is  410,  that  of  myricyl  palmitate  676.  Stearine,  indeed,  has  a  molecular  weight  of  890,  but 
ecmtaining  the  acid  group  CigHj^O  three  times — its  neutralisation-equivalent  is  only  296*7. 
In  addition  to  this  fact,  there  are  no  fatty  compounds  available  for  the  adulteration  of  wax 
possessing  a  higher  number  of  carbon  atoms  than  stearic  acid — CigH^gO,.  There  is,  con- 
sequently, a  very  large  difierence  between  the  molecular  weights  of  cerotic  acid,  and 
eepeeiaUy  of  myricine^  and  any  possible  substitutes. 

Glass  I. — Let  us  imagine,  then,  that  a  fatty  acid — say  stearic— be  used  with 
*  Excepting  the  fatty  acid  recently  discoyered  by  Mr.  Kingzett  in  cocoa  butter. 
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bees*  wax.  The  nentraliBiDg  power  would  of  eonrse  inerease ;  but  not  only  to  an  extent 
eqnal  to  the  quantity  added,  bnt  maeh  more  oonsiderably,  for  284  parts  uf  stearic  ao»l  will 
ooont  for  as  much  as  410  parts  of  eerotio  acid ;  1  per  cent,  of  stearic  acid  would,  therefore, 
be  reckoned  as  1*448  per  cent,  of  eerotio  acid ;  whilst  one  of  palmitic  would  correspcmd  to 
1*601  of  eerotio  acid.  Since  neither  pure  palmitic  nor  stearic  acids  are  likely  to  be 
employed,  but  mixtures  of  these  acids  in  Tariable  proportion,  I  prefer  to  calculate  that  each 
per  cent,  of  fatty  addy  taking  the  same  at  0,,H^Oa,  u  eqtial  to  1*518  of  cerotic  acid. 

Whilst  by  the  addition  of  fatty  acid  the  acidity  would  thus  increase,  the  proporticm  of 
saponifiable  matter  (myricine)  would  be  decreased  in  direct  proportion  to  the  quantity  of 
fatty  acid  added.  Thus,  a  mixture  of  five  equal  parts  of  wax  and  fatty  acid  would  yield 
88*10  per  cent,  of  acidity  calculated  as  oerotic  acid,  and  44*04  per  cent,  of  myricine. 

In  the  case  of  resin  the  conditions  would  be  similar,  although  the  differences  would  be 
less  pronounced.  Ordinary  colophony  mainly  consists  of  syhic  acid,  generally  assumed  to 
be  CgoHj^O,  (equiv.  802),  but  from  a  number  of  experiments  which  I  made  on  the  neutral- 
ising capacity  of  two  ordinary  commercial  samples,  I  find  its  composition  more  nearly  to 
correspond  with  the  more  recent  formula  O^^H^O^,  the  acid  being  taken  as  debasic  (equiv. 
886).  One  grm.  of  resin  neutralised  respectively  ale.  KHO  corresponding  to  8*088  and 
8*046  c.c.  normal  solution.    Hence  the  total  equivalent  of  the  substance  is  829. 

One  per  cent,  of  resin  would,  therefore,  if  mixed  with  wax,  be  calculated  as  1*246 
per  cent,  of  cerotic  acid,  whilst  it  would  depress  the  myricine,  like  fatty  adds,  in  exact 
proportion  to  its  amount. 

It  need  hardly  be  said,  that  by  titration  alone  we  measure  only  the  total  acidity,  and 
do  not  distinguish  between  fatty  acids  or  resin,  although  the  amount  of  depression  in  the 
proportion  of  myricine,  in  relation  to  the  rising  in  the  acidity,  might  furnish  some  indication 
as  to  the  nature  of  the  adulterant.  I  have  made  no  experiments  in  this  direction;  but  if 
tiie  exact  composition  of  the  acid  admixture  had  to  be  ascertained,  no  doubt  the  well-known 
method  of  Barfocd,  depending  upon  the  difference  of  the  behaviour  of  fatty  and  resin  soaps 
with  ether-alcohol,  would  give  the  information  desired. 

Qlabs  U. — Coming  to  the  second  group  of  possible  admixtures — namely,  saponifiable, 
neutral  substancefr^the  line  of  reasoning  advanced  in  the  case  of  Class  I.  renders  it  evident 
that,  if  any  neutral  glyceride  be  added  to  wax,  the  percentage  of  saponifiable  substance, 
calculated  as  myricine,  must  increase  in  a  much  larger  proportion  than  the  actual  percentage 
of  fat  added.  Taking  the  average  between  tri-palmitine  and  tri-stearine  (molecular  weights 
806  and  890  respectively),  we  find  that  282*8  parts  of  fat  neutralise  as  much  alkali  on 
saponification  as  676  parts  of  myricine ;  or,  in  other  words,  1  part  of  fat  will  count  ae 
2*891  parti  of  myricine.  It  will,  of  coarse,  cause  a  depression  in  the  amount  of  eerotio 
acid  directly  corresponding  to  the  quantity  of  admixture. 

Japan  wax,  stated  to  consist  entirely  of  palmitine,  would  be  indistinguishable  firom 
ordinary  fats.  1  thought  it  well,  however,  to  verify  the  statements  which  are  made  in  the 
text  books  in  reference  to  the  composition  of  this  curious  substance. 

8*1128  grm.  of  a  pure  sample  of  Japan  wax  were^heated  with  alcohol.  The  solution 
was  distinctly  acid  to  phenolphthalein,  alcoholic  potash  solution  corresponding  to  *756  c.c. 
N.S.  being  necessary  to  produce  a  pink  tint.    This  corresponds  to  *1985  grm.,  or  6*21  per 
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eant.   of  palmitie  aoid.     10*90  o.e.  of  N.S.  were  required  for  complete  Baponifioation, 
ecvreepondiBg  to  2*9295  grm.,  or  94*12  per  oent.  palmitme.    Total,  100*88  per  cent. 

8*6884  grm.  of  another,  somewhat  yellow,  sample,  nsed  for  total  acidity  1*698  c.c. 
N.S.,  corresponding  to  *4d84  grm.,  or  11*98  per  cent,  of  palmitic  acid.  For  saponification, 
forther  12*856  o.e.  N.S.  were  used,  equal  to  8*8200  grm.,  or  91*88  per  cent,  palmitine. 
Total,  108*81  per  cent. 

These  results  show  that  Japan  wax  contains,  besides  a  saponifiable  fat,  a  considerable 
percentage  of  free  fatty  acid.  There  can  be  little  doubt,  from  the  satis&ctory  approach  to 
100  of  the  sum  of  both,  that  the  acid,  both  free  and  combined,  is  really  palmitic  acid. 

An  addition  of  Ji^mneee  wax  to  bees*  wax  would,  therefore,  amount  to  addition  of  both 
free  laity  acid  and  of  fat,  and  there  would  be  a  rise  in  both  cerotic  acid  and  in  myricine. 

Spermaceti  constitutes  the  link  between  fats  and  wax,  it  being  stated  to  consist  mainly 
of  eelyl  pafanitate,  C,JIj^Ofi,;RJ) ;  but,  according  to  Heintz,  it  also  contains  stearic, 
a^Tistic,  eodnic,  and  cetic  acids,  and  the  alcohols  with  12,  14, 16,  and  18  carbon  atoms. 

8*4448  grm.  of  a  very  fine  specimen  of  spermaceti,  treated  in  the  manner  described, 
were  found  to  be  quite  free  from  uncombined  acid.  Alcoholic  potash  corresponding  to 
7-97  c.c.  N.S.  was  used  for  saponification,  equal  to  8*7776  grm.,  or  109*68  per  cent,  cetyl 
palmitate. 

Another  specimen  was  also  free  from  acidity.  4*8510  grm.  used  for  saponification 
9*875  per  cent.  N.S.,  corresponding  to  4*7400  grm.,  or  108*94  per  cent,  cetyl  palmitate. 

A  third  sample  was  very  slightly  acid,  the  acidity  corresponding  to  *81  per  cent,  of 
palmitic  acid.  8*6988  grm.  used  for  saponification — after  substraction  of  the  volume 
neutralised  by  the  free  acid— 8*475  c.c.  of  N.S.,  corresponding  to  4*0780  grm.,  or  110*41 
per  cent,  cetyl  pahnitate. 

It  is  evident,  from  these  figures,  that  spermaceti  includes  a  notable  amount  of  one  or 
more  substances  of  bwer  molecular  weight  than  cefyl  palmitate.  Taking  the  average  of  the 
three  analyses,  the  molecular  weight  of  spermaceti  is  487*6,  instead  of  480,  corresponding 
to  cetyl  palmitate.  Spermaceti  lies,  therefore,  almost  exactly  in  the  middle  between  hi 
and  myricine,  the  molecular  weights  being  282*8,  487*6,  and  676  respectively.* 

Cainattba  wax  has  been  but  very  little  studied,  and  I  cannot  add  much  to  the  small 
aMoont  of  information  available.  According  to  Maskelyne,  it  contains  free  myricylic 
aleoliol  and  several  other  similar  alcohols,  whilst  Berard  states  it  to  contain  free  cerotic 


The  only  specimen  I  tested  showed  distinct  acidity.  8*6738  grm.  neutralised  alcoholic 
poteah  equal  to  *548  c.c.  N.S.  This  would  correspond  to  *2226  grm.  or  6*09  per  cent, 
of  free  cerotie  acid.  For  saponification  5*082  c.c.  N.S.  were  used,  corresponding  to 
8-4046  grm.  or  92*58  per  cent,  of  myricine.     Total,  98*67  per  cent. 

*  The  price  of  spennaceti  being  equal  to  that  of  the  best  qualities  of  wax,  and  superior  to  that  of  the 
lower  qualities,  renders  its  employment  as  a  wax  adulterant  very  doubtful.  As,  on  the  contrary,  wax 
is  not  unfrequently  mixed  with  spermaceti  in  the  manufacture  of  sperm  oandles,  the  analyses  quoted 
may  ben  find  a  i^Me. 
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As  far  as  its  bebayioar  witb  alcobolic  potasb  is  concerned,  Carnauba  wax  tberefore  very 
closely  resembles  ordinary  bees*  wax.  Its  pbysical  properties  are,  bowever,  so  very 
different,  its  solidity  and  bardness  being  remarkable,  tbat  I  believe  it  to  contain  compounds 
of  bigber  moleoolar  weigbt  tban  ordinary  wax.  In  tbe  present  state  of  oar  knowledge  of 
tbis  corioQS  substance,  material  for  tbe  analytical  distinction  between  it  and  bees'  wax  is 
wanting.  Tbe  great  and  somewbat  embarrassing  similarity  in  its  neutralizing  power  and 
tbat  of  ordinary  wax  is,  bowever,  a  matter  of  little  consequence,  as  Carnauba  could  bardly  be 
used  by  itself  as  a  wax  adulterant.  It  would  serve  ratber  for  tbe  purpose  of  bardening 
samples  mixed  witb  fats  or  otber  soft  substances. 

Tbe  different  substances  described  in  Class  11.  saponify  witb  different  degrees  of 
readiness.  Fat,  including  Japan  wax,  breaks  up  very  rapidly ;  next  comes  spermaceti ; 
Carnauba  wax  mucb  more  slowly,  its  melting  point  being  bigber  tban  tbe  boiling  point  of 
tbe  spirit  I  employed.     Ordinary  wax  is,  in  tbis  respect,  most  tenacious  of  all. 

Class  HI. — As  to  tbe  representative  of  the  tbird  class — inert  substances — viz., 
paraffin,  but  little  need  be  said.  An  addition  of  paraffin  depresses  both  cerotic  aoid  and 
myricine,  tbeir  proportion  not  being  altered.  If  tbe  mixture  contains  nothing  but  wax 
and  paraffin  the  deficiency  between  tbe  amounts  of  cerotic  acid  plus  myricine  and  100 
may  be  taken  as  tbe  percentage  of  paraffin.  Its  presence  cannot  well  be  overlooked  during 
saponification,  paraffin  being  but  little  soluble  in  alcohol.  It  adheres  to  the  sides  of  the 
flask  in  a  characteristic  manner.  The  specific  gravity  of  the  sample  would  also  be  lower 
tban  that  of  the  pure  wax. 

But  it  is  quite  easy  to  imagine  mixtures  of  fatty  acids,  fat  and  paraffin,  quiet  devoid  of 
wax,  yet  giving  on  analysis,  in  tbe  manner  proposed,  results  identical  with  those  yielded  by 
pure  wax.  Thus  a  mixture  of  9-48  per  cent,  of  fatty  acids,  86*84  per  cent,  of  fat,  and 
58*68  per  cent,  of  paraffin  would  show  on  analysis  14*40  per  cent,  of  cerotic  acid  and 
88-09  of  myricine. 

It  becomes  necessary,  tberefore,  to  estimate  the  paraffin  directly,  and  not  by  difference. 
This  purpose  may  be  effected  by  heating  a  weighed  quantity  of  wax  with  from  five  to  ten 
times  its  bulk  of  sulphuric  acid  to  about  180^  G.  Volumes  of  sulphurous  aoid  are  given 
off,  the  fluid  frothing  and  rising  considerably.  The  vessel  in  which  tbis  treatment  is 
accomplished  must  therefore  be  capacious.  After  about  ten  minutes  heating  the  mass 
becomes  almost  solid.  It  is  allowed  to  cool,  the  acid  removed  by  washing  with  water ;  the 
residue  is  exhausted  with  ether,  preferably  in  a  Soxhlet  tube.  The  paraffin  thus  obtained 
is  again  treated  with  a  little  sulphuric  acid,  to  remove  a  small  quantity  of  wax  ¥^eh 
generally  escapes  destruction  during  the  first  charring  process.  It  is  again  washed  free 
from  acid  and  purified  with  ether. 

Having  thus  obtained  tbe  percentage  of  paraffin  in  any  wax  mixture,  the  composi- 
tion of  100  parts  of  the  remainder  may  be  readily  calculated,  as  follows : — 

Let  A  be  the  percentage  in  tbe  paraffin  free  mixture  of  free  acidity,  calculated  as 
cerotic  acid  ;  B  the  percentage  of  saponifiable  matter  calculated  as  myricine.  Let  X  be 
the  unknown  percentage  of  cerotic  acid,  Y  of  fatty  acid,  Z  of  myricine,  and  W  of  fat  in  any 
mixture  containing  fatty  acid,  fat  and  wax,  either  separately  or  all  together. 
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We  know  that 

X   +  1-618  Y 

=  A. 

(1) 

Z  +  2-891  W 

=  B. 

(2) 

Z  =  6117  X. 

(8) 

X   +Y  +  Z  +  W  = 

=  100. 

(4) 

A— X 

From  (1)  Y  = 

1-618 

87 


From  (8)  Z  =  6-117  X  and  from  (2)  and  (8)  W  =  ^    f  "J  ^ 

Snbstitntiog  these  values  of  Y,  Z  and  W  in  equation  (4)  we  get 

A— X  B--6117  X 

X    +  +  6-117  X   + —  =  100.     From  this 

^    1-518  2-891  i^iumwi. 


^^-^-954— 2  891  A— 1-518  B 
^    =  14051  ^' 

X    =  25-649— (-1689  A  +  -1078  B). 
We  would  thus  obtain  the  percentage  of  eerctie  acid.     This,  multiplied  by  6-117, 
forniahes  the  myricine,  the  sum  of  both  being  the  percentage  of  wax  in  the  mixture. 

The  real  cerotic  acid,  subtracted  from  A,  and  the  remainder  divided  by  1-518  gives 
the  percentage  of  added /att^  acids. 

The  real  myricine,  subtracted  from  B,  and  the  remainder  divided  by  2-891,  gives  the 
pereentage  of  fat. 

We  thus  obtain  the  pereentage  composition  of  the  mixture,  apart  from  any  paraffin  it 
mij  contain.  It  is  then,  of  course,  easy  to  calculate  the  percentages  obtained  upon  the 
total  article,  including  paraffin. 

The  following  analyses  of  mixtures  will  show  that  the  above  formulae,  based  solely  upon 
theoretical  considerations,  hold  good  in  actual  working.  Allowance  has  of  course  to  be 
Dide  for  the  fluctuations  in  the  composition  of  pure  wax  itself,  for  the  fact  that  fatty  acids 
ire  Dot  likely  to  be  mixtures  of  exactly  equivalent  parts  of  stearic  acid  and  palmitic  acid, 
oor  iats  of  stearin  and  pahnitine,  as  assumed  in  the  formuIsB. 

The  mixtures  which  I  analysed  were,  in  composition,  both  qualitatively  and  quanti- 
tatively unknown  to  me.     Only  after  the  analyses  and  calculations  were  completed  were  the 
figures  compared  with  the  percentages  actually  used  in  the  preparation  of  the  test  samples, 
give  the  results  without  selection: — 
4-2218  grm.  of  a  mixture  used  8*91  c.c.  ale.  KHO  (10  c.c.  =  8-16  c.o.  N.S.)  =  1*286 
tjt,  N.B.,  corresponding  to  -5067  grm.,  or  12*00  per  cent,  cerotic  acid. 

60  c.e.  added  for  total  saponification  =  15*80  c.c.  N.S.  Titrated  back  with  7-40  c.c. 
Henee,  7*164  c.c.  N.B.  used  for  saponification  =  4-8429  grm.,  or  114-72  per  cent,  myricine. 

Calculated  Gompobition. 

Cerotic  acid        11-80 

Myricine 69*12 

Patty  acid  -46 

Fat  19-07 

AoTUAL  Composition. 
Wax  ...         79  98 

Lard  ...         2002 

100-00 


Wax  80-42 
Fat  19-58 
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8*8590  grm.  of  another  miztore  used  for  acidity  2*00  o.c.  ale.  KHO  (10  e.o.  =  8*164 
e.c.  N.S.)  =  *688  c.c.  N.S.,  correspondiog  to  *2596  grm.,  or  6*72  per  cent,  ceroiio  acid. 

Total  taken,  50  o.c.  =  15*82  o.c.  N.S.    Titrated  back  with  5*48  o.e.  N.S.     Henee, 
need  for  saponification,  9*757  c.c.  =  6*5957  grm.,  or  170*92  per  cent,  of  myrioine. 

From  these  results  the  following  composition  is  calculated : — 

Gerotic  acid  6*18 

Myricme 87*80 


I 

Fatty  acid -85  ) 

Fat  55*68  ' 


Wax  48-98 
FatM08 


Actual  Couposmom. 

Wax  41*80 

Lard  58*70 

10000 
4*8019  grm.  used  9*55  ale.  KHO  ^  8*022  c.c.  N.S.,  corresponding  to  1*2890  grm., 
or  28*80  per  cent,  cerotic  acid. 

Total  ale.  KHO  taken,  50  c.c.  =  15*82  e.c.  N.S.    Titrated  back  with  7*94  c.c.  N.S. 
Hence,  for  saponification,  4*858  c.c.  N.S.  =  8*2840  grm.,  or  76*84  per  cent,  myricine. 

Calcxtlatkd  Composition. 

Cerotic  acid  12*59 

Myricine 77*01 

Fatty  acid 10*67 

Fat  none 

Actual  Compositiov. 

Wax  89*66 

Palmitic  acid         ***         10*84 

100  00 
8-8126  grm.  of  a  mixture  took  85*52  c.c,  ale.  KHO  ^  11*288  c.c.  N.S.  fin-  neutrali- 
sation.   Hence  4*6076  grm,  or  189*09  per  cent,  cerotic  acid. 

60  c.c.  ale.  KHO  taken  =  18  984  c.c.    Titrated  back  with  7*27  c.c.  N.S.    Therefore 
used  for  saponification  *476  c.c.  N.S.  =  *8218  grm.  or  9*71  per  cent,  myricine. 

Caloulatbd  Cohpobitiok. 


I 


Wax  89*60 
Falty  add  10-67 


Cerotie  acid 
Myrieine  ... 

1-11  )   _     „^ 

6-82  (^"'•'^ 

Fatty  acid 
Pat 

^;®J  )  Fatty  acid  92-10 

Wax      ... 

9-27  per  cent. 

Fatty  a«id 

90-78 

10000 
8*5662  grm.  took  12*70  c.c.  ale.  KHO  =  4*018  c.c.  N.S.,  corresponding  to  1*6474 
grm.  or  46*19  per  cent,  cerotic  acid. 
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Total  taken  60  c.c.  ale.  KHO  =  18984  c.c.  N.S.     Titrated  back  with  9-66  e.e,  N.S. 
Henee  used  for  saponification  5-826  c.c.  N.S.  =8*6004  grm.  or  100-96  per  cent,  myricine. 


Wax  49'92 


GaIiOULATSD  GOKPOfilTION. 

Oerotio  acid         7*01 

Mjricine 42-91 

Fatty  acid 26-81 

Fat           24-28 

Actual  G6HPOsinoN. 

Wax  49*68 

Fatty  acid 26-42 

Pat  24-90 

10000 

.  All  the  above  mixtures  were  free  from  paraffin.  In  the  fc^wing  mixtores  paraffin  was 
on  saponification  seen  to  be  present. 

8*7660  grm.  nsed  for  acidity  12  69  c.c.  ale.  KHO  =  8*988  c.c.  N.S.  =  1*6880  grm. 
or  48-86  per  cent,  eerotic  acid. 

Total  alkali  taken  60  c.c.  =  16*82  c.c.  N.S.  Titrated  back  with  9*60  c.c.  N.S. 
Henee  2*287  c.c.  N.S.  nsed  for  saponification,  corresponding  to  1*6122  grm.  or  4016  per 
cent,  myrieene. 

6*1186  grm.  frimished  1*8988  grm.  of  paraffin.    Henee  paraffin  27*88  per  cent. 

The  mixture  free  from  paraffin  wonld  oonsequently  have  shown — Oerotic  acid  69*66 
per  eent.,  myricine  66*26  per  cent. 

From  these  figures  the  percentage  composition  of  the  mixture  calculates  as  follows : — 

Cerotioacid  6*90 

Myricine 42*21 

Fatty  acid 2866 

Fat  none 

Paraffin     27*88 

Actual  OoMPosimm. 

Wax          49-67 

Fatty  acid 28  80 

Fat            nU. 

Paraffin     ...         ...         •••         ...         ...  26*68 

100*00 

8-4219  grm.  yielded  *6806  grm.,  or  16*96  per  cent,  eerotic  acid,  and  -7828  grtn.,  or 
21*41  per  cent,  myricine.  The  mixture  contained  paraffin,  the  presence  of  which  was 
erident  both  during  saponification,  and  proved  by  the  low  sum  of  the  percentages  of  eerotic 
>eid  plus  myricine.  I  did  not  estimate  by  direct  experiment  the  percentage  of  paraffin  ; 
but,  seciDg  tliat  the  proportion  of  acidity  to  myricine  was  in  excess  of  that  obtained  in 


)  Wax 


49-11 


80 
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natnral  wax,  I  conclnded  that  the  mixture  coosisted  of  wax,  fatty  acid,  and  paraffin.     To 
21*41  per  cent,  myrioine  correspond  8*50  per  cent,  cerotic  aeid.    Hence — 


Wax  ... 
Fatty  acid 
Paraffin ... 


Wax... 
Fatty  acid 
Paraffin 


24*91  per  cent. 
8-86 
66-28 

10000 


Actual  Oouposition 

...       26-01 
9-16 


/>.««!  78-99  paraffin  candle. 
d4-oo   j 


100-00 

4-2889  grm.  of  a  mixtare  gave  -6719  grm.,  or  15*85  per  cent,  cerotic  acid,  and  2-8896 
grm.,  or  55*19  per  cent,  myricine.     This  calculated  ]ike  the  previons  sample  gives  : — 

Cerotic  acid       ...         9*02  )    ^,  ^, 

„    .  .  rr  in   r  ^4-21  per  cent.  wax. 

Myncine  ...       65*19  i  ^ 

Fatty  acids        ...         4-48 

Paraffin 81-81 

lODOO 


Wax       ... 

Fatty  acid 
Paraffin... 


Actual  Comfoutios. 
...       66-67 


4*18 
29-20 


[  88*88  per  cent,  paraffin  candle. 


It  mast  be  remarked,  in  reference  to  the  two  last  analyses,  that  it  is  not  legitimate 
generally  to  take  the  percentage  of  paraffin  by  difference,  for  in  the  simultaneous  presence 
of  both  fat  and  fatty  acids  the  saponifiable  matter  could  not  simply  be  taken  to  be  myricine. 

I  hope,  then,  to  be  justified  in  belieying  that  I  have  established,  by  erueial  and 
careful  experiments,  that,  both  the  line  of  argument  adopted,  and  the  formulsB  developed  by 
me,  are  substantially  correct,  my  researches  furnishing  a  rapid  and  most  simple  method  for 
the  analysis  of  yellow  wax,  the  results  obtained  giving  at  once  information  as  to  the  ntUure 
of  the  additions  and  their  quantitiei. 

Physical  indications  and  especially  estimations  of  specific  gravity  should  not,  however, 
be  disregarded.  They  may  both  corroborate  the  analytical  results  and  lead  to  the  detection 
of  substances  liable  to  be  overlooked. 

Thus,  while  paraffin  and  fat  are  lighter  than  wax,  fatty  acids  are  somewhat,  and  resin 
is  much,  heavier ;  an  abnormally  low  specific  gravity  would  cause  us  at  once  to  look  alter 
the  former,  and  unusually  high  gravity  after  the  latter.  In  the  case  of  resin  such  an  indica- 
tion is  especially  valuable,  as  without  a  hint  its  presence  would  be  liable  to  be  overlooked 
and  its  quantity  to  be  stated  in  terms  of  Catty  acid. 


TUK  ANALYST. 

81 

The  foUowiog  specifie  graTiiies  relate  to  samples  preTionsly  i 

referred  to  in  this  paper  :— 

Wax. 

Sampl 

e  1 

•9666 

» 

2 

•9656 

Japan  wax,  1   ... 

•  •• 

...       ^9998 

f> 

8 

•9668 

2  ... 

•  •• 

...       -9958 

99 

5 

•9656 

Spennaoeti,  1  ... 

. .. 

...       ^9162 

91 

7 

•9671 

Garnanba  wax  ... 

•  •• 

...     1-0011 

99 

8 

•9678 

Resin 

•  •  • 

...     1-0866 

»» 

12 

•9656 

Paraffin 

,,, 

...       -9171 

»» 

16 

•9675 

Fatty  aoids       ... 

... 

...       1-002 

t* 

25 

•9672 

9> 

26 

•9687 

27 
29 

•9666 
•9628 

The  following  are  mstances  of  nndonbtedlj  adulterated  samples  of  wax : — 

Sample  of  ** comb-foundation** :  8*7580 grm.  gaTe  *8186 grm.  or  8*85  per  cent«  of  cerotic 

aeid,  and  1*8885  grm.  or  85*67  per  cent,  of  mjricine. 

Contains  mneh  paraffin.    Assnming  the  absence  of  fat  the  composition  of  the  sample 

calenlatM  as  follows  : — 

Cerotic  acid       ...  J-88  Wl-50  per  cent.  wax. 

Myncme  ...  85*67  j  *^ 

Fatty  acid         ...  1*66 

Paraffin 56*84 

100-00 
Another  specimen  of  *'  foundation  '* :  4*2764  grm.  gave  *7929  grm.  or  18*54  per  cent, 
eerotic  aeid,  and  8*1878  grm.  or  78*86  per  cent,  myricine. 
Contains  paraffin.    Composition  calonlated  as  above. 

Cerotic  acid      ...  11*99  |  86*85  per  cent.  wax. 

Myr.cme  ...  78  86  j 

Fatty  acid         ...         481 

Paraffin 10*84 

100-00 

It  is  noteworthy,  that,  generally,  when  paraffin  is  admixed  with  wax,  the  acidity  will 
be  found  increased,  as  in  the  two  previous  samples :  that  is  to  say,  adulteration  with 
paraffin  is  almost  invariably  accompanied  by  admixture  with  flatty  acids.  I  have  no 
doubt  that  the  explanation  is  found  in  the  fact,  that  pure  paraffin  but  rarely  occurs  in 
retail  commerce,  all  paraffin  candles  containing  a  variable  proportion  of  free  fatty  acid, 
added  to  diminish  the  transparency  of  the  pure  hydrocarbon.  When  I  examined  some  of 
the  test  mixtures  referred  to,  I  was  at  first  somewhat  puzzled  by  finding  added  fatty  acid, 
whilst  I  was  informed  that  none  had  been  admixed.  It  was  soon  found,  however,  that  the 
paraffin  candle  employed  in  the  preparation  of  the  mixtures  contained  no  less  than  12*4 
per  cent,  of  fatty  acid. 

A  light  yellow  sample  of  wax,  **  warranted  genuine**  by  the  vendor,  gave  10*47  per 

cent  cerotic  acid  and  69*80  per  cent,  myricine.    From  this  it  follows  that  the  sample  con 

sisted  of 

Wax  79-77 

Paraffin      20*28 

100*00 
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In  thif  case  the  proportion  of  cerotic  acid  to  myrieine  is  praetioally  normal. 

Another  sample,  obtained  by  purchase,  gave  cerotic  acid  18*15,  myrieine  118*97  per 
cent.    It  was  free  from  paraffin. 

Caloulatsd  Composition. 

Wax      70*60  per  cent. 

Patty  add         5*42 

Fat        24*88 


100*40 
In  conclusion,  I  would  proyisionally  warn  analysts  not  to  adopt  the  figures  constituting 
the  basis  of  this  paper  in  judging  of  the  composition  of  bleached  wax.  It  is  quite  possible 
— indeed,  I  have  every  reason  to  believe — that  the  changes  due  to  some  of  the  bleaching 
processes  altfr  the  composition  of  the  wax  more  deeply  than  is  generally  supposed. 
Unfortunately,  it  is  still  much  more  difficult  to  procure  absolutely  genuine  samples  of  white 
wax  than  of  the  crude  yellow  product.     I  hope  very  soon  to  recur  to  this  subject. 

I  have  much  pleasure  in  acknowledging  the  valuable  help  given  me  duriug  the  progress 
of  this  laborious  and  extended  investigation,  by  my  friend,  Mr.  B.  Halford,  B.Sc,  and  my 
pupils,  Messrs.  0.  A.  Smith  and  G.  Borrett ;  also  to  a  number  of  friends,  who  have  moat 
kindly  supplied  me  with  most  of  the  pure  samples  of  wax  referred  to  in  this  paper. 

The  President,  in  thanking  Mr.  Hebner  for  his  paper,  said  that  many  of  the  combs 
received  from  America  were  eatirel}  artificial. 

Dr.  Mutei'  said  that  paraffin  was  practically  the  only  wax  adulterant  used.  As 
to  specific  gravity  his  experieoce  was  that  a  wax  containing  paraffin  had  a  low  specific 
gravity,  and  when  fatty  acids  had  been  added,  as  well  as  paraffin,  the  fatty  acids  did  not 
much  affisct  the  gravity.  He  had  sometimes  come  wonderfully  near  in  mixtures  of  wax  and 
paraffin  with  the  gravity  alone. 

Dr.  Dupr6  said  he  congratulated  the  Society  on  beginning  the  new  year  with  such  an 
interesting  paper.  There  were  two  points  he  wished  to  refer  to.  The  specific  gravity  waa 
taken  as  solid.  What  precautions  did  Mr.  Hebner  take  to  see  that  he  always  got  a  solid 
lump,  and  that  his  alcohol  with  an  hour's  boiling  did  not  afl'ect  the  btandard  ?  Koettstorfer, 
when  he  first  introduced  his  method,  boiled  two  quantities  of  alcohol,  one  with  which  he 
saponified  and  the  other  blank,  and  he  came  to  the  conclusion  that  the  boiling  did  afiect  the 
alcohol. 

Mr.  Eingzett  said  he  felt  how  wide  a  field  there  was  for  research  on  the  subject.  In 
his  own  investigation  into  cocoa  butter,  he  had  found  two  most  interesting  compounds — one 
with  the  highest  molecular  value  known.  He  should  like  to  have  the  opportunity  of 
investigating  some  of  those  as  to  which  Mr.  Hebner  had  given  them  sach  valuable  informa- 
tion.    What  was  the  result  of  saponifying  bees*  wax  with  aqueous  potash  ? 

Mr.  Hebner,  in  reply  to  the  last  question,  said  wax  had  to  be  boiled  a  long  time 
before  any  result  was  obtained.  If  wax  were  boiled  for  ten  minutes  only,  the  resin  is 
said  to  be  dissolved  out,  and  the  wax  was  not  attacked.  As  to  Dr.  Muter*s  remarks,  he 
(Mr.  Hebner)  would  take  the  specific  gravity  as  a  kind  of  indication,  but  he  would  not  rely 
on  that  as  to  the  composition  of  a  sample.  Supposing  a  normal  gravity  were  obtained,  the 
sample  might  yet  be  a  considerably  adulterated  one ;  or,  supposing  the  gravity  was  too  low, 
it  did  not  follow  that  paraffin  had  been  added.  He  entirely  dissented  from  the  statement 
that  paraffin  was  the  only  adnlterant,  but  it  was  no  doubt  used  more  tban  anything  else. 
It  might  be  added  to  wax  without  it  showing  physically,  the  structure  and  colour  of  the 
mixture  difiered  but  little  from  those  of  pure  wax,  while  if  a  little  fat  were  added  it  made 
the  substance  greasy.  In  fact,  he  had  found  one  sample  adulterated  with  fat.  Referring 
to  Dr.  Dupre*s  remarks,  he  had  only  made  one  blank  experiment  of  boiling  alcohol  for  an 
hour  with  alcoholic  potash.  He  had  simply  taken  ordinary  methylated  spirit  to  which  a 
considerable  quantity  of  alkali  had  been  added.  He  distilled  it  over  so  that  it  was  absolutely 
free  from  acids.  He  made  all  his  alcoholic  potash  in  that  way.  He  never  used  ordinary 
spirit  because  it  coloured  too  yellow  with  potash.  As  to  taking  the  gravities,  if  the 
substance  were  filled  in  a  sufficiently  sized  tube,  the  cavity  was  not  wide  enough  to  suck 
in  any  air.  If  laige  quantities  like  those  he  took  were  worked  on,  tht  influence  of  bubbles 
was  reduced  to  a  minimum. 
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SOCIETY  OP  PUBLIC  ANALYSTS. 
A  Gkxxbal  Mbbtino  of  this  Society  was  held  at  Barlington  House  on  Wednesday,  the 
14th  Fehrnaxy,  the.  President,  Mr.  Wigner,  in  the  chair. 

Dr.  Dupre  having  opened  the  ballot  papers,  reported  that  Mr.  J.  G.  Boss,  Assistant  to 
Ih.  Drinkwater,  of  Edinburgh,  was  duly  elected  an  Associate  of  the  Society. 

The  following  gentlemen  were  proposed  for  election  as  Members,  and  will  be  balloted 
for  at  the  next  meeting,  viz. :  Dr.  C.  B.  Alder  Wright,  F.R.S.,  Mr.  Arthur  Doncan,  Mr. 
Harb^  Crook,  and  Mr.  W.  J.  Williams. 

The  fallowing  papers  were  read  and  discussed  : — 

^'  On  an  Extensive  Series  of  Milk  Analyses  made  daring  the  year  1882,'*  by  Dr.  P. 
Vielb,  F.C.S. 

*'  On  District  Standards  in  Water  Analysis,"  by  Dr.  A.  Dapr6,  F.R.S.,  and  Otto 
Hehner,  F.C.S. 

'*  On  the  Analysis  of  Salpho- Carbonates,"  by  O.  Hehner,  F.C.S.,  and  H.  S 
Carpenter,  F.C.S. 

The  next  Meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wednesday,  the 
14th  March,  at  8  o'clock. 


ON  AN  EXTENSIVE   SEBIES  OF  MHiK  ANALYSES  MADE  DUBINO 

THE  YEAR  1882. 
By    Dr.    P.    Vibth,    F.C.S. 
Bead  before  the  Society  of  Public  Analysts  on  the  lith  February,  1888. 
Td  commonications  I  am  going  to  bring  before  you  relate  to  a  great  number  of  milk 
analyses,  executed  during  the  last  year  in  connection  with  the  coDlrolIing  system  carried 
on  by  the  Aylesbury  Dairy  Company.    This  system  is  a  very  extensive  one,  and  does  not 
begin  only  after  the  milk  has  been  received  on  the  company's  premises,  but  at  the  very 
•onrea  of  the  milk — on  the  farms. 

It  would  be  going  too  far  to  dwell  .upon  all  the  details  at  any  length,  and,  therefore, 
I  will  sketch  only  the  most  essential  points.  After  the  milk  has  arrived  on  the  company's 
prwnises  the  contents  of  each  chum  are  thoroughly  mixed  and  tested  with  thermometer  and 
laeiometer,  temperaiore  and  specific  gravity  being  recorded.  In  case  a  divergence  to  any 
eondderable  extent  lirom  the  figures  usually  found  should  be  noticed,  the  milk  is  not  sent 
oat,  at  least,  not  before  its  genuineness  is  proved.  At  least  one  sample  of  milk  from  each 
farmer  is  analysed  daily  or  every  other  day,  care  being  taken  to  get  allernately  samples  of 
morning  and  evening  milk.  Before  the  milk  leaves  the  yard  other  samples  are  drawn  from 
the  delivery  chums,  tested  with  the  lactometer  and  kept  until  after  all  the  men  have 
retained  from  their  rounds,  so  that  these  samples  may  be  compared  with  samples  taken 
in  the  stoeets  by  the  company's  own  inspectors  from  the  men  in  charge  of  the  rounds,  and 
te  the  yofpoee  to  oontrol  the  latter. 
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The  samples  thus  taken  by  the  inspectors  are  analysed,  and  these  samples  in 
connection  with  those  taken  of  the  milk  ou  its  arrival  form  the  greatest  part  of  all  the 
samples  analysed.  The  total  number  of  all  the  analyses  made  daring  the  year  1882  is 
12,480.  Of  this  number  12,849  are  milk  samples.  Among  the  latter  there  are  9,190 
samples  taken  on  arrival  of  the  milk  in  the  dairy  and  before  it  vras  sent  out,  and  2,948 
samples  taken  by  the  company's  own  inspectors  in  the  streets  daring  delivery  of  the  milk 
to  the  customers. 

As  some  of  the  rounds  go  rather  far  and  the  delivery  of  the  milk  occupies  several 
hours,  some  alteration  in  the  distribution  of  the  fat  might  be  expected,  and  in  some  oases 
could  be  proved.  But  there  was  never  a  difference  of  any  importance  in  the  average 
composition  of  the  two  kinds  of  milk  samples,  except  in  a  case  I  brought  before  yon  at  the 
last  November  meetmg. 

'  Regarding  the  analytical  method  applied,  I  refer  to  the  paper  I  read  before  this  Society 
in  the  month  of  March  last  year,  and  repeat  only,  that  the  total  solids  are  ascertained  by 
evaporating  5  c.c.  of  milk  in  a  shallow  platinum  dish,  which  is  kept  on  a  steam-bath  for 
three  hours  and  in  an  air-bath  at  a  temperature  of  from  95^  to  100^  G  for  the  same  length 
of  time,  whilst  the  fat  is  determined  by  means  of  Marchand*s  lactobutyrometer,  an 
instrument  which  gives,  when  properly  worked,  very  good  and  reliable  results  in  a  short 
time.  After  having  used  the  said  instrument  very  extensively  for  more  than  two  years, 
I  think  it  exceedingly  suitable  for  the  milk  control.  Chemists,  who  have  made  and 
published  experiments  with  the  lactobutjrometer  differ  in  their  opinions  as  regards  working 
the  instrument  in  one  point,  viz.,  whether  it  is  better  to  prevent  the  precipitation  of  the 
casein  by  adding  a  few  drops  of  a  potassium  hydrate  solution,  or  whether  it  is  to  be 
preferred  not  to  do  so,  perhaps  even  to  precipitate  the  casein  by  adding  some  acetic  acid* 
My  experience  on  the  point  is  this,  that  during  the  time  the  cows  are  housed  the  fat  rises 
better  if  some  potassium  hydrate  be  used,  whilst  during  the  warmer  part  of  the  year  better 
results  are  obtained,  and  in  a  shorter  time,  without  the  addition  of  potash.  I  have  reason 
to  believe  that  this  different  behaviour  of  the  milk  has  something  to  do  with  the  swollen  state  in 
which  the  casein  is  believed  to  be  present  in  milk.  By  practical  experiences  it  appears  that 
the  degree  of  the  swollen  state  of  the  casein  is  influenced  to  a  certain  extent  by  the 
conditions  under  which  the  cows  are  kept  and  how  they  are  fed. 

I  shall  give  you  now  the  monthly  averages  for  the  composition  of  samples  taken  of  the 

milk  when  received : — 

TABLE  I. 
1882.  Specific  Gravity.    Total  Solids. 

January  10317  ..        12*89 

February  10320  12'76 

March 10320  1273 

April 10320  ..        12-96 

May 10321  ..        12  95 

June 10317  ..        12  96 

July 10316  ..        12-99 

August 10315  1304 

September        1-0319  ..        1312 

October 10321  ..        13-36 

November         1-0321  13-40 

December        1-0319  1814 
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By  this  table  it  appears  that  the  milk  contained  the  lowest  amount  of  total  solids  and 
of  fat  in  the  month  of  March,  the  highest  in  the  month  of  November.  The  extreme 
figares  for  total  solids  are  12-78  and  18-40,  for  fat  8*16  and  8*82  per  cent.  The  solids 
not  fat  flaetaate  in  very  narrow  limiti)  only,  the  lowest  figure  being  9*89  and  the  highest 
9  61  per  cent.  The  specific  gravity  is  al^o  very  constant.  The  yearly  average  of  the 
total  solids  is  0*28  per  cent,  higher  than  that  of  the  year  1881. 

Interesting  as  the  figures  in  Table  I.,  showing  the  average  composition  of  the  milk 
from  all  the  contractora,  may  be,  they  do  not  allow  us  to  draw  any  conclusion  regarding  the 
eom position  of  the  milk  supplied  by  the  individual  farmers,  and  in  this  respect  the 
following  Tables  II.  and  III.  may  prove  to  be  of  greater  importance.  They  show  for  each 
month  the  average  composition  of  the  milk  delivered  from  those  farmers  being  first  and 
last  on  the  list. 


TABLE 

n. 

Specific 
Gravity. 

Total 
SoUds. 

Fat. 

January  .. 

..  1-0330 

.  14-41  .. 

4-00 

February 

..  10330 

..   14-60  .. 

4-07 

March     .. 

..  10328 

.   14-62  .. 

407 

AprU 

..  10829 

..  16-19  .. 

4-78 

May        .. 

..  1-0325 

..  14-86  .. 

4-59 

June 

..  10327 

..   14-33   .. 

4-33 

July 

..  10316 

..   13-47  .. 

3-80 

August    . . 

..  10322 

..  13  36  .. 

8-69 

September 

..  10320 

..  13-60  .. 

3-87 

October  .. 

..  1-0822 

..  13-86  .. 

3-97 

November 

..  10320 

..  14  14  .. 

4-16 

December 

..  10311 

.  1413  .. 

4-38 

TABLE 

in. 

Solids 
not  Fat. 

Specific 
Gravity. 

Total 
SoUds. 

Fat. 

Solids 
not  Fat 

.  10-41 

1-0314 

.  12-14  , 

.  2-95 

..  9-19 

.  10-43 

10311 

.  1205 

.  2-98 

..  907 

.   10-56 

1-0319 

.  1203 

.  2-91 

..  912 

.  10-41 

1-0315 

.  12-38 

.  316 

..  9  22 

.  10-27 

1-0322 

.   12-46 

.  3-08 

..  9-38 

.  10-00 

10311 

.  12-46 

.  3-41 

..  9-05 

.     9-67 

1-0316 

.  12-58 

.  8-84 

..  9-24 

.     9-67 

1-0312 

..  12-62 

.  3-39 

..  9-28 

.     973 

1-0315 

.  12-76 

.  3-44 

..  9-32 

.     9-89 

1-0321 

.  12-90 

.  3-44 

..  9-46 

.     9-98 

10314 

..  12  70 

.  3  61 

..  9-19 

.     9-75 

1      1-0320 

..  12-29 

.  8-82 

..  8-97 

The  total  solids  fell  in  proportionately  very  few  cases  only  below  12  per  cent. ;  fat  was 
foiind  to  amount  very  seldom  less  than  8  per  cent. ;  the  solids  not  fat  kept  generally  above 
9,  bat  in  some  instances  came  down  to  8*8  per  cent. 

I  most  insist  upon  my  opinion  that  an  amount  of  solids  not  fat  below  9  per  cent,  does 
not  always  mean  that  the  milk  has  been  watered,  provided  total  solids  and  fat  to  be  exactly 
ascertained. 

In  mj  laboratory,  the  specific  gravity  is  determined  of  about  250  milk  samples  daily — 
of  coarse,  by  means  of  the  lactometer.  In  far  the  most  cases  the  specific  gravity  is  found 
to  be  between  1*080  and  1*038,  sometimes  it  rose  to  1*084,  but  scarcely  fell  below  1*080, 
and,  in  fact,  we  look  with  suspicion  at  a  milk  with  a  lower  specific  gravity. 

Summing  up  the  experiences  collected  by  another  year's  work  in  a  very  special  direo- 
tion,  I  come  to  about  the  same  conclusions,  which  I,  for  the  first  time,  put  before  you  one 
year  ago.  I  think  the  standard  figures  for  fat  and  solids  not  fat  ought  to  be  altered,  the 
ibrmer  being  raised  so  much  as  0*25  per  cent.,  the  latter  being  reduced  to  the  same  extent, 
•0  that  the  limits  for  genuine  milk  would  stand  as  follows  : — ^Toial  solids,  11*50 ;  fat,  2*75 ; 
and  solids  not  fat,  8*75  per  cent.  I  am  fully  aware  of  the  disadvantages  induced  by  the 
alteration  of  a  standard  after  it  has  been  once  fixed,  but  these  disadvantages  will  have  to 
be  faced  as  soon  as  the  advantages  are  found  to  be  greater.  I  do  not  doubt  that  the 
Society's  standard  was  right,  and  is  right,  if  the  milk  analysis  is  executed  according  to  the 
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method  fixed  by  the  Society.  Bat  slDce  some  analysts  do  not  dry  the  solids  on  the  water- 
bath  only,  but  additionally  ia  the  air-bath,  and  extract  the  fttt — not  by  boiling  the  solids 
with  from  three  to  six  saecessive  quantities  of  ether,  bat  by  exhansting  them  in  Soxhlet*8 
apparatus — the  conditioDS  are  somewhat  changed.  You  will  remember  that  Mr.  Hehner, 
in  his  paper,  read  before  our  Society  in  the  month  of  March,  last  year,  pointed  ont,  that 
extracting  the  milk  solids  in  Soxhlet*s  apparatus  yields  about  0*2  per  cent,  more  fat  than 
boiling  out  with  ether.  I  have  reason  to  believe  that  the  difference  will  be  still  larger,  if 
not  Soxhlet's  apparatus  only,  but  Soxhlet's  method  is  applied,  which  consists  in  drying  np 
the  milk  with  plaster  of  Paris  and  exhausting  the  dry  powder. 

Dr.  Dapr6  said  the  paper  did  not  show  that  the  standard  of  solids  not  fat  required  to 
be  lowered  below  9  as  there  was  only  one  case  which  was  below  that  figure.  He  supposed 
each  figure  referred  to  the  milk  from  a  number  of  cows,  and  asked  if  Dr.  Yieth  coold  add 
to  the  tables  the  maximum  and  minimum  for  single  cows.  He  himself  neyer  got  into 
difficulty  with  the  standard  of  9  where  there  was  a  number  of  cows. 

Mr.  Piesse  said  he  thought  they  ought  to  feel  very  gratified  that  the  averages  in  the 
tables  bore  out  the  standards  of  the  Society,  and  no  doubt  they  were  extremely  valuable, 
but  he  did  not  see  how  they  were  to  apply  them  in  the  teeth  of  the  results  obtained,  and 
acted  upon  by  the  Somerset  House  Chemists,  who  apparently  derived  those  results  from 
analyses  made  upon  milk  drawn  from  a  siDgle  cow. 

Mr.  Hehner  said  he  did  not  think  that  in  fixing  standards  they  had  anything  to  do  with 
the  Somerset  House  Chemists,  who  should  be  left  out  of  the  question  altogether  in  a 
scientific  discussion.  All  they  had  to  do  was  to  arrive  at  the  truth.  He  found  that 
Dr.  Yieth*s  results  bore  out  the  formula  which  he  proposed  some  time  ago,  and  he  gave 
one  or  two  illustrations  to  show  this. 

Mr.  Piesse  said  he  had  made  a  great  number  of  milk  analyses  since  Mr.  Hehner*8 
paper  was  published  and  generally  found  them  agree. 

The  President  said  he  differed  from  Dr.  Yieth  in  respect  of  the  necessity  for  altering 
the  standards,  and  especially  looking  at  Tables  II.  and  III.,  because  if  Table  11.,  acknowledged 
to  be  milk  picked  from  the  best  dairies,  was  correct,  the  standard  adopted  by  the  Society 
was  on  the  average  about  15  per  cent,  too  low,  while  if  the  worst  dairies  were  taken, 
Table  III.,  the  standard  was  about  8^  to  4  per  cent,  too  low;  thus  one  farmer  might  water 
to  8^  per  cent,  and  the  other  to  15  per  cent,  without  transgressing  the  limit  of  the  Society. 
As  they  all  knew  a  deficiency  of  '2  or  *d  per  cent,  in  solids  not  fat  would  not  be  noticed 
farther  than  to  say  that  the  milk  was  poor,  and  he  thought  the  lowering  of  the  standard  for 
that  would  be  a  wrong  thmg  to  do.  As  to  Somerset  House  he  personally  had  nothing  to 
say,  and  quite  agreed  with  Mr.  Hehner  tbat  that  question  should  be  left  out  of  a  scientific 
discussion.  He  thought  Dr.  Yieth's  figures  strongly  proved  that  tl^e  Society  erred  on  the 
safe  side  when  the  standard  of  solids  not  fat  was  fixed.  As  to  the  fat.  Dr.  Yieth  would 
wish  to  see  that  standard  slightly  raised,  and  no  doubt  the  figures  bore  the  reasoning  ont 
considerably.  With  a  large  company,  distribution  meant  a  regular  organised  system  when 
the  chums  were  not  out  probably  more  than  three  or  four  hours  and  the  cream  did  not 
separate,  but  in  the  case  of  men  who  only  did  one  or  two  chums  a  day  and  these  were 
perhaps  out  for  six  or  eight  hours,  then  he  thought  the  separation  x)f  the  cream  might  take 
place,  but  he  hardly  saw  his  way  at  the  moment  to  suggest  an  increase  in  the  fat  standard. 
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Dr.  Dapr^  asked  if  any  Pablic  Analyst  took  25  for  fat  and  ever  got  conyictions. 

The  President  and  Mr.  Hehner  both  replied  that  they  had  done  so. 

Mr.  Dyer  said  that  one  thing  ought  to  be  kept  more  in  mind  than  it  was,  and  that  was 
that  when  the  solids  not  fat  in  natural  milk  was  low,  the  fat  was  unusually  high,  not  in 
proportion  but  in  a  much  greater  proportion.  Some  time  ago  he  brought  before  the  Society 
a  large  number  of  milk  analyses  undoubtedly  genuine  and  taken  all  through  the  summer 
season,  and  in  those  the  solids  not  fat  rarely  reached  9,  and  sometimes  was  as  low  as  8*5, 
bat  they  were  rich  in  cream,  the  percentage  running  up  to  4*5  and  5*0. 

Dr.  Vieth,  in  reply  to  Dr.  Dupre,  said  he  could  not  give  the  maximum  and  minimum 
solids  not  fat  of  single  cow's  milk,  but  only  of  the  mixed  milk  of  several  cows.  With  regard 
to  rich  and  poor  milk,  it  was  certainly  to  be  taken  into  consideration  that  the  rich  milks  in 
Table  II.  came  from  farms  where  Jersey  cows  only,  or  a  great  number  of  them,  were  kept ; 
while  the  milks  in  Table  III.  came  from  farms  where  other  cows  were  kept.  With  regard  to 
the  solids,  as  he  had  said  in  his  paper,  it  depended  very  much  whether  they  were  boiled 
with  ether  or  exhausted  in  Soxhlet*s  apparatus.  Where  the  fat  was  properly  extracted  be 
was  sore  that  in  many  eases  the  solids  not  fat  would  be  below  9  per  cent. 

n — 

ON  THE  ANALYSIS  OP  SULPHO-CARBONATES. 
Bt  Otto  Hehner  and  H.  S.  Cabpentbb,  F.C.S. 
Read  before  the  Society  0/  Pablic  Analysts  on  lith  February,  1888. 
Solutions  of  earbon  bisulphide  in  potassium  sulphide — so-called  sulpho-carbonate,  E,OS, — 
oeenr  at  present  in  commerce,  and  are  valued  in  proportion  to  the  percentage  of  carbon 
bisulphide  contained  in  them.  Several  chemists  have  lately  published  their  experience  in 
regard  to  the  analysis  of  these  solutions,  but  the  processes  they  adopted  appear  to  us  defective 
cm  the  seore  of  either  accuracy  or  convenience.  The  principle  of  all  the  methods  is  identical ; 
eolation  of  some  metallic  salt  is  added,  and  the  precipitated  metallic  sulpho-carbonate  is 
deeompoeed  by  heating  into  metallic  sulphide  and  carbon  disulphide.  Thus,  Guyot  Denneoy 
(J.  Pharm.  [5]  6,  886,  abstract  in  Chem.  Soc.  Joum.,  Feb.  1888)  adds  the  sulpho-carbonate 
drop  by  drop  to  a  hot  solution  of  100  grms.  of  zinc  chloride,  contained  in  a  2  litre  flask, 
distils  and  measures  the  carbon  disulphide.  E.  L.  de  Bouquet  (Man.  Scient,,  1882,  994, 
abatraet  in  BerL  Ber.  1882,  2988)  decomposes  with  copper  sulphate,  distils,  passing  the 
vapour  through  alcoholic  potash,  olive  oil  and  bromine  water,  estimating  ultimately  the 
sulphur  as  BaSO^. 

We  find  that  the  process  may  be  very  much  simplified  as  follows  : — To  three  to  flie 
grms.  of  the  solution,  strong  cold  lead  acetate  (or  other  metallic  solution)  is  added,  until  the 
liquor  in  which  the  precipitate  is  suspended  is  colourless,  the  whole  being  contained  in 
a  small  tubulated  retort,  capable  of  holding  about  6  to  8  ounces.  The  retort  is  connected 
with  two  nitrogen  bulb  tubes,  filled  with  stn  ng  alcoholic  potash  solution,  and  kept  cool  by 
immersion  in  water.  The  contents  of  the  retort  are  heated  to  boiling  and  kept  so  for  about 
fiTe  minutes.  The  whole  of  the  carbon  bisulphide  is  absorbed  by  the  alcoholic  potash,  the 
second  bulb  tube  rarely  containing  more  than  traces.  The  clear  contents  of  the  tubes  are 
then  washed  into  a  beaker,  rendered  slightly  acid  with  acetic  acid,  and  the  xanthate  whioh 
has  resulted  from  the  combination  of  the  bisulphide  with  the  alcohol,  is  titrated  with  copper 
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ialphate  solution,  oontainiDg  per  litre  12*47  grms.  of  cryBtaUised  SQlphate,  1  o.e. 
correspoDding  to  *0076  grms.  C9,  (Maoagno's  solation).  The  yellow  copper  xanthate 
readily  conglomerates  on  agitation,  leaving  the  liqaor  practically  clear.  When,  on  addition 
of  the  copper  solution,  a  further  precipitate  can  no  longer  he  ohserved,  a  drop  of  the  litfQor 
is  taken  oat  with  a  glas3  rod,  placed  on  a  donhle  piece  of  filter  paper,  and  the  spot  on  the 
lower  paper  is  toached  with  a  little  ferro-cjanide  solution.  On  the  appearance  of  the 
faintest  pink  tint,  the  amount  of  copper  solution  nsed  is  read  off.  The  total  volume  of 
liquor  is  then  measured,  and  for  every  100  c.c,  1  c.o.  of  standard  solution  is  suhtracted, 
that  amount  heing  necessary  to  produce,  when  diluted  with  100  c.c.  of  distilled  water,  a 
pink  tint  with  ferro-cyanide  on  filter  paper.  The  numher  of  c.c.  multiplied  with  '0u76 
gives  the  amount  of  carhon  bisulphide  obtained.     The  whole  process  takes  barely  10  minutes. 

The  following  figures  will  show  that  the  method  is  sufficiently  accurate  for  practical 
purposes : — 

1  0485  grms.  of  OS,  (weighed  in  a  thin  glass  bulb)  were  dissolved  in  alcoholic  potash 
Copper  solution  used,  187*2  c.c,  minus  2*5  =  184-7  c.o.  corresponding  to  1*0287  grms.  or 
981  per  cent.  CS,. 

•96G0  grms.  CS,  used  181*8  c.c— 2*5  =  126*8  cc  =  •9789  grms.  or  101*8  per  cent.  CS,. 

'7141  grms.  used  94  1  c.c. — 2  c.c  =:  92*1  corresponding  to  -6999  grms.  or  98*0  per  cent. 

•7990  grms.  took  108  c.c  —  2*5  =  105  5  c.c,  equal  to  -8018  grms.  or  100  8  percent. 

Average  99*4  per  cent.  OS,. 

We  also  made  a  number  of  experiments  to  convert  a  weighed  quantity  of  CS.  into 
sulpho-carbonate  by  treatment  with  potassium  sulphide,  but  were  not  able  to  dissolve  the 
whole  of  the  quantity  taken.  Sulphur  separated,  and  obstinately  retained  some  of  the 
carbon  disulphide. 

8878  grms.  of  a  commercial  sample  of  sulpho-carbonate  were  diluted  to  500  c.c. 

50  cc,  heated  as  described,  yielded  an  amount  of  xanthate  which  used  55*5  cc.  copper 
solution  =  '4218  grms.  or  12*49  per  cent.  CS.. 

50  cc,  ditto,  used  67*0  c.c  =  '4882  grms.,  or  12*82  per  cent. 

The  following  results  show  the  importance  of  adding  the  metallic  solution  cold  to  that 
of  the  xanthate  : — 

60  cc  of  the  above  fluid  were  heated  nearly  to  boiling,  and  after  coolbg,  mixed  with 
lead  acetate.     Copper  solution  used  54  5  cc.  =  '4142  grms.  or  12*26  per  cent.  CS,. 

50  cc  boiled  for  5  minutes  previous  to  the  addition  of  the  lead.  Copper  solution 
used,  42-5  c.c.  =  '8230  grms.,  or  9*56  per  cent.  CS,. 

60  cc.  boiled  for  8  minutes.  Copper  solution  used,  88*0  cc.  =  *2508  grms.,  or 
7-42  per  cent.  CS,. 

50  CO.  boiled  for  20  minutes,  used  16*8  cc.  copper  solution  =  '1277  grms.  or  8*78 
per  cent.  CS,. 

The  sulpho-carbonate,  by  boiling,  is  well  known  to  be  converted  into  carbonate, 
K,CS3  +  8H.0  =  K,CO,  +  8H,S. 

We  add  a  few  analyses  of  commercial  samples : — 

Sp.  Gr.  Sp.  Gr.  Sp.  Or. 

1413  1*422  1*429 

CS,  11*78  by  weight.       10*68  10*84 

E.0  24  68  per  cent.         24*89  24*71 

Na^O    *61  1*20  -74 
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TESTING  OF  JALAP. 

BT  H.  HAOEB. 

Two  Borte  of  trne  jalap  are  distiogoisbed  in  commerce,  viz.,  the  light  and  the  heavy. 
Binee  there  is  no  external  criterion  to  distingmsh  them,  the  pharmacist  must  have  reoonrse 
to  other  means  of  distinguishing  them,  which  shonld,  however,  be  such  as  will  not  injure 
the  tubers.  The  process  recognized  by  the  Pharmacopoeia,  namely,  the  assay  of  the  resin, 
18,  in  the  first  place,  too  circumstantial,  and,  secondly,  it  can  only  extend  to  one  tuber  at  a 
time.  Yet  it  is  important  to  examine  all  tubers  contained  in  a  lot,  with  a  view  of  detecting 
fraudulent  admixtures.  Among  the  latter  may  be  expected  partially  exhausted  tubers,  that 
iflf  tubers  into  which  fine  incisions  had  been  made,  after  which  they  were  laid  into  absolute 
aleohol  for  eight  or  ten  days.  This  treatment  removes  most  of  the  resin,  leaving  scarcely 
three  per  cent.,  and,  Rafter  drying,  the  tubers  present  the  same  appearance  as  before  ex- 
traction. 

In  order  to  determine  the  specific  gravity  of  jalap,  I  took  five  tubers  of  similar  appeanuiee 
and  threw  them  into  water,  when  all  but  one  sank  under.  Besin  and  sugar,  which  are 
present  in  the  tubers,  render  them  heavier  than  water.  The  spec.  grav.  of  the  resin  is  1*15 
to  1-16,  and  that  of  sugar  1-5  to  1*6.  The  tubers  which  sunk  in  water  were  found  to  have 
a  spec.  grav.  of  1*150  to  1*180.  Hence  the  minimum  specific  gravity  may  be  put  at  1*140, 
and  the  pharmacist  should  reject  any  jalap  having  a  lower  gravity. 

The  determination  is  best  made  by  means  of  a  solution  of  common  salt  having  the  spec, 
grav.  1-140  to  1*142  ;  and  the  requirement  is  that  at  least  ninety  tubers  out  of  every  hundred 
should  sink  in  this  liquid. 

To  prepare  such  a  solution,  two  hundred  grams  of  dry  commercial  table  salt  are  dissolved 
in  1,055  cubic  centimeters  (or  grams)  of  water.  About  fifty  tubers  are  then  immersed  in 
this  liquid,  while  being  stirred,  at  a  temperature  of  15^  to  17^  C.  Should  some  of  the 
tubers  be  retained  on  the  surface  by  numerous  adhering  air-bubbles,  it  is  only  necessary  to 
rub  them  with  the  finger,  when  they  will  readily  become  wet.  After  examination,  the  tubers 
are  put  into  a  sieve,  washed  off  with  water,  and  dried  with  a  linen  cloth. 

Although  it  is  stated  above  that  1*140  to  1'142  may  be  set  down  as  the  lowest  permissible 
speeifie  gravity,  it  will  probably  be  found,  on  further  examination,  that  the  limit  may  be 
raiMd  to  1-150. — ^Abstr.  from  Pharm,  Centralh.y  27. 


EXAMINATION  OF  BEERS  FROM  BEERHOUSES  AND  BREWEBS. 

By  J.  Cabtbr  Bbll. 
Read  before  the  Society  of  Public  Analysts^  on  15th  December,  1882, 
I  HAVE  lately  been  making  an  investigation  upon  the  beers  sold  in  Salford  by  beerhouse 
keepers  and  also  by  brewers,  and  I  may  state  that  in  no  case  have  I  found  any  serious 
adulteration,  the  only  matter  which  I  consider  foreign  is  the  large  amount  of  common  salt 
found  in  some  of  the  beers ;  this  was  not  as  a  rule  put  in  by  the  beerseller,  but  by  the  brewer 
himself. 

I  have  followed  out  the  same  plan  here  that  I  am  accustomed  to  do  in  my  milk 
examinations ;  if  the  beer  from  the  beershop  was  suspicious,  a  sample  was  procured  from 
the  brewer,  and  in  nearly  all  cases  it  was  found  identical  with  that  which  had  been  bought 
from  the  beershop. 
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In  the  examination  of  the  beers  for  noxious  materials  I  have  used  the  following  proeeos 
kindly  given  to  me  by  Dr.  Dnpre. 

Two  pints  of  the  beer  were  evaporated  to  a  thin  symp,  to  this  was  added  one  pint  of 
pore  rectified  spirit,  the  spirit  was  added  very  gradually,  stirring  at  the  same  time ;  when 
the  whole  of  the  spirit  has  been  added,  let  the  syrup  mixture  stand  for  about  fifteen  minutes, 
pour  ofi*  the  spirit  and  distil ;  the  residue  from  the  spirit  is  dissolved  in  water  rendered 
alkaline  with  soda  hydrate,  and  several  times  shaken  up  with  ether.  The  ether  solution 
contains  the  bitter  principle  of  the  hops,  any  alkaloids  that  might  be  present,  resinous 
matter  and  fat.  The  alkaline  solution  is  now  acidified  with  acetic  acid,  and  again  shaken 
up  with  ether,  the  ether  evaporated,  the  residue  taken  up  with  water  and  added  to  about  a 
pint  of  wat^,  into  this  water  some  small  fish,  such  as  minnows,  are  placed :  if  they  live  and 
are  healthy,  one  may  be  certain  that  no  dangerous  alkaloids  are  present;  if  they  should  turn 
over  upon  their  backs  and  die,  it  is  evident  that  something  is  present  which  is  foreign  to 
good  beer. 

The  following  beers  were  bought  for  sixpenny  beers.  It  will  be  seen  that  there  is  great 
variation  in  the  quality,  but  in  no  case  is  there  a  beer  with  less  original  gravity,  than  1040, 
From  this  it  would  not  be  difficult  to  make  a  standard  for  beer. 


The  following  samples  were  bought  from  beershops  : — 


Spedflo 
1009 

Proof 
Spirit 

11-5 

Bpeoiflo  OniTit] 

of  Beddae  nudi 

np  to  lUO  0.0. 

. .        1018        . 

r 

9      Bztnot 
peroent. 

.       4-60       . 

Ash 
percent. 

.       -26       . 

S«lt,gndzui 
in  gallon. 

.       24-6 

Aoetie  Aoid 
percent. 

..        -30        .. 

o  o  S 

1010        . . 

11-5 

..        1019        . 

.       4-75       . 

.       -25       . 

.       511 

..       -30       .. 

1059-6 

1010        .. 

12-6 

..       1016       . 

.       5-62       . 

.       -37       . 

.       74-9 

..       -29       .. 

1060-6 

1007 

11-5 

..       1017       . 

.       3-7 

.       -30       . 

.       57-1 

..       -37       .. 

1057-8 

1007        .. 

12-6 

..       1016       . 

.       5-54       . 

.       -20       . 

.       48-4 

..       -26       .. 

1060-3 

1008 

11-6 

. .       1015       . 

.       4-76       . 

.       -20       . 

.       26-7 

. .        13       . . 

1054-8 

1008        .. 

9-9 

..       1018       . 

.       4-0 

.       -12       . 

5-9 

..       -13       .. 

1061-9 

1007 

11-5 

. .       1015       . 

.       4-52       . 

.       -42       . 

.       16-6 

..       -27       .. 

1065-3 

1012        . . 

10-4 

..       1018       . 

.       5-89       . 

.       -26       . 

.       17-6 

. .        14       . . 

1063 

1027 

11-5 

. .       1018       . 

.       5-76       . 

.       -34       . 

.       31-6 

..       -48       .. 

1069-6 

1010        .. 

11-5 

..       1019-5    . 

.       4-86       . 

.       -32       . 

.       14-6 

..       -42       .. 

1060-8 

1010        .. 

9-8 

..       1019-5    . 

.       4-76       . 

.       -16       . 

.       14-7 

..       -36       .. 

1064 

1008        ..- 

11-5 

. .       1016       . 

.       3-81       . 

.       -26       . 

.       14-7 

..       -36       .. 

1056-9 

1010-5     . . 

10-9 

..       1021       . 

.       4-89       . 

.       -36       . 

.       16-1 

..       -44       .. 

1059-4 

1012-5     .. 

10-9 

. .       1022       . 

.       516       . 

.       -37       . 

140 

..       -16       .. 

1059-6 

1011-5     .. 

8-8 

. .       1019       . 

.       4-61       . 

.       -36       . 

.       721 

..        19       .. 

1048-8 

1006 

11-5 

..       1017       . 

.       8-96       . 

.       -42       . 

.       67-9 

. .        12       . . 

1056-2 

1009 

11-5 

..       1018      . 

.       4-39       . 

.       !36       . 

.       36-4 

..       -48      .. 

1069-1 

1012        .. 

11-5 

..       1019       . 

.       4-96       . 

.       -27       . 

.       13-3 

..       -42       .. 

1060-8 

1010        .. 

11-6 

..       1020      . 

.       526       . 

.       -36       . 

.       21-7 

..       -13       .. 

1059-6 

1009-5     .. 

11-5 

..       1018-5    . 

.       4-79       . 

.       -39       . 

.       78-4 

..        14      .. 

1068 

1015-5     .. 

11-5 

..       1015       . 

.       3-66       . 

.       -38       . 

.       760 

..        12       .. 

1054-5 

1007-5     .. 

14-2 

..       1017       . 

.       2-82       . 

.       -28       . 

.       68-2 

. .       -12       . . 

1066-8 

1012 

10-2 

. .       1019       . 

.       4-38       . 

.       -37       . 

.       81-9 

..       -16      .. 

1068-8 

1010        .. 

10-2 

..       1018       . 

.       4-63       . 

.       -81       . 

.       61-1 

..       -14       .. 

1062-2 

1010       .. 
1023        .. 
1013        .. 
1014 

1009        .. 
1007-5     .. 
1012-5     .. 
1019        .. 

13-7 

71 

11-5 

10-9 

11-5 

9-3 

10-9 

8-8 

..       1019-5    . 
..       1021-5    . 
. .       1023       . 
..       1022       . 
..       1019-5    . 
..       1014-5   . 
..       1020      . 
..       1026       . 

.       4-90       . 
.       4-97       . 
.       5-88       . 
.       5-62       . 
.       6-20       . 
.       3-62       . 
.       6-47       . 
.       6-46       . 

.       -33       . 
.       -28       . 
.       -46       . 
.       -22       . 
.       -45       . 
.       -24       . 
.        13       . 
.       -33       . 

.       651 
9-8 
.     116-5 
7-5 
.       86-8 
.       12  6 
.       42-7 
.       11-2 

..       -12       .. 
..        14       .. 
..       -14       .. 
..       -12       .. 
..       -12       .. 
..       -14       .. 
..        12       .. 
..       -21       .. 

1068-5 

1052 

1062-5 

10611 

1059 

1046-6 

1067-8 

1066-6 
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Comparison  of  samples 

of  beer  obtained  from  brewers  and  dealers 

respectiyely  :- 

_ 

Brewer 

ill 

Proof 
Spirit. 

101 

Spedflo  OraTity 

of  Beaidaemade 

tip  to  100  0.0. 

. .       1021       . . 

Extract             Aah 
per  cent.         per  cent 

5-20      . .      -23 

Salt,  grains 
in  gallon. 

. .      66-7 

Acetic  Acid 
percent. 

..       24      .. 

Original 
Gravity. 

1055-8 

DMler 

1010      .. 

102 

..       1019       .. 

4-85      . . 

•22 

..      55-3 

..      •IS      .. 

1063-4 

Brewer 

1014      .. 

11-5 

..       1017      .. 

5-60      .. 

•21 

. .      48-3 

..      -24      .. 

1057-2 

Dealer 

1008      .. 

10-4 

..      1016      .. 

4-85      .. 

•32 

..      43-4 

..      ^29      .. 

1062-3 

Brewer 

1016      .. 

101 

..      1023      .. 

6-91      .. 

•26 

..      37^8 

..      ^20      .. 

1057-5 

Dealer 

1012      .. 

10-7 

..      1018      .. 

6-93      . . 

•33 

..      39-2 

..      -20      .. 

1065^7 

Brewer 

1021-5  .. 

7-5 

..      1027      .. 

7-20      .. 

•30 

. .      62-3 

..      •IS      .. 

10637 

Dealer 

1011      .. 

13-7 

..      1016      .. 

4-18      .. 

•33 

..    129^5 

..       27      .. 

1064^1 

Brewer 

1015-5  .. 

10-1 

..      1024      .. 

610      .. 

•26 

. .      434 

..       27      .. 

1058-9 

Dealer 

1008      .. 

10-2 

..      1018      .. 

4-59      .. 

•34 

..      69-3 

..       26      .. 

1062^8 

Brewer 

1009      .. 

101 

..      1018      .. 

4-46      .. 

•26 

. .      44-8 

..      -18      .. 

1052-4 

Dealer 

1010      .. 

11-5 

..      1018      .. 

4-94      .. 

•34 

. .      426 

..      -27      .. 

1058^4 

Srewer 

1010      .. 

101 

..      1018      .. 

4-50      .. 

•20 

70 

..      -12      •. 

1062^4 

Dealer 

1009      .. 

10-2 

..      1016      .. 

4-34      .. 

•24 

..      20-3 

..      ^25      .. 

1060-9 

Brewer 

1010      .. 

101 

. .      1018      . . 

4-16      .. 

•16 

..      15-4 

..      •IS      .. 

1052-4 

Dealer 

1011      .. 

9-3 

. .      1018      . . 

4-72      . . 

•27 

. .      23-8 

..      ^20      .. 

10495 

Brewer 

1016      .. 

12-6 

..      1024      .. 

6-36      .. 

•36 

..    1001 

..       24      .. 

1067^7 

Dealer 

1010      . . 

13-1 

. .      1017      . . 

4-80      .. 

•40 

..    103-6 

..      ^37      .. 

1063-7 

Brewer 

1013      .. 

11-5 

..      1022      .. 

4-49      .. 

•32 

..      30-8 

..      -42      .. 

1063-3 

Dealer 

1007      .. 

14-2 

..      1018      .. 

5-96      .. 

•20 

..      290 

..      -17  •  .. 

1067^6 

Brewer 

1015-5  .. 

9-8 

.      1023-5  .. 

5-81      . . 

-23 

..      46-2 

..      -12      .. 

1058-8 

Dealer 

1015      .. 

9-3 

..      1021-5  .. 

2-97      .. 

•31 

. .      11-9 

..        14      .. 

1062^6 

Brewer 

1008-5  .. 

11-5 

. .      1018      . . 

3-92      .. 

•38 

..      69-3 

..      -31      .. 

1068^6 

Deakr 

1009      .. 

11-5 

..      1018-5  .. 

4-50      .. 

•38 

..      80-5 

..      ^48      .. 

1040^1 

Brew 

1011-5  .. 

10-9 

..      1016      .. 

510      .. 

•32 

.•      26-2 

..      ^36      .. 

1054-9 

Dealer 

1009      .. 

11-5 

..      1018-5  .. 

4-56      .. 

•38 

..      80-5 

..      ^48      .. 

10601 

Brewer 

1011-5  .. 

10-9 

. .      1016      . . 

510      .. 

-32 

. .      26-2 

..      -36      .. 

1054-9 

Dealer 

1011-5  .. 

9-3 

..      1019      .. 

4-85      . . 

•33 

..      37^1 

..      -16      .. 

1054^4 

It  appears  from  the  above  tabular  statement  that  beer  is  generally  sold  by  the  dealers 
in  neariy  the  same  state  as  they  reoeiye  it  from  the  brewers.  The  discrepancies  in  the  analyses 
of  brewers  and  dealers  samples  may  be  accounted  for  by  the  sample  being  obtained  from 
the  brewer  many  days  after  the  dealer's  sample  was  obtained. 


ON   THE   WORK  DONE   BY    THE    PARIS    MUNICIPAL   LABORATORY. 
By  W.  Douglas  Hogg,  M.D.,  of  Pabis. 
Read  before  the  Society  of  Public  Analysts  on  the  15th  December^  1882. 
Some  very  important  steps  have  lately  been  taken  in  France  towards  the  suppression  of 
adulteration.    Laboratories  have  been  opened  and  inspectors  appointed  by  several  municipal 
authorities,  who,  according  to  the  French  laws,  have  power  to  punish  offences  committed 
tgainst  the  statutes  concerning  the  adulteration  of  food. 

The  municipal  council  of  the  town  of  Paris,  on  the  27th  October,  1880,  ordered  the 
establishment  of  a  laboratory  at  the  Prefecture  of  Police,  which  was  consequently  opened  to 
the  public  on  the  1st  March,  1881.  The  example  has  this  year  been  followed  by 
Lyons,  Marseilles,  Bordeaux,  Rouen,  Ronbaix,  Nantes,  Lille,  Montpellier,  Melun,  &o. 

The  officials  employed  consist  of  a  director,  inspectors,  and  chemists  holding  scientific 
titles,  and  subjected  to  an  examination  on  entering  or  being  appointed,  several  occupying 
the  grade  of  Pharmacien.    We  shall  see  by  the  following  the  list  of  the  officers  and 
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The  inspector's  duty  is  to  take  samples  from  those  hoHses  trading  in  proYisions, 
and  in  the  markets  of  the  town,  and  they  are  assimilated  for  these  fonctions  with 
the  CommisBoires  de  Police,  Their  mode  of  operation  is  very  simple.  They  present 
themselves  in  pairs  at  the  place  pointed  out  to  them  hy  a  dissatisfied  purchaser  of  a  sample 
lately  honght  there,  which  on  analysis  at  the  laboratory  had  been  found  to  be  adulterated. 
They  ask  the  tradesman  to  allow  them  to  examine  the  products  exposed  for  sale,  and  make  a 
preliminary  examination,  either  with  a  microscope  or  with  the  reagents  enclosed  in  two  small 
boxes  which  they  carry  with  them.  In  case  the  products  appear  adulterated,  the  inspectora 
take  two  samples,  sealed,  numbered,  and  certified,  both  by  them  and  the  tradesman :  (me 
of  these  samples  is  analysed  at  the  laboratory  and  the  other  is  put  aside  in  case  of  dispute. 
They  draw  up  a  proces  verbal  of  seizure. 

The  daily  employment  of  the  inspectors  is  sent  each  day  to  the  chief  of  the  laboratory 
in  the  form  of  a  report.  This  report  contains  the  smallest  details  upon  the  healthiness 
of  the  establishment  visited,  the  seizures  made,  and  the  destruction  of  unsound  products. 

It  will  be  seen  that  the  public  are  most  important  auxiliaries  to  the  laboratory,  as  they 
report  also  upon  articles  they  believe  adulterated. 

From  the  1st  March,  1881,  the  date  of  the  opening  of  the  municipal  laboratory  to  the 
public,  the  latter  have  been  invited,  by  means  of  notification,  to  cause  to  be  analysed  the 
drinks,  provisions,  and  all  articles  of  food  used  by  them  and  of  interest  to  health.  At  that 
time  there  was  only  one  office  at  the  Prefecture  of  Police.  The  samples  were,  and  are  still 
received  by  a  comptroller,  who  inserts  in  a  book  kept  for  the  purpose  the  nature  of  the  sample, 
the  date  it  was  bought,  the  number  of  the  dep6t,  the  name  and  address  of  the  depositor,  and, 
lastly,  the  name,  profession,  and  address,  of  the  seller ;  then  the  comptroller  extracts  from 
a  register  a  receipt  which  he  remits  to  the  depositor,  indicating  the  date  when  the  result  of 
the  analysis  may  be  known. 

The  analyses  are  divided  into  two  categories — one  called  qualitative  (gratis)  and  the 
other  quantitative  (which  are  paid  for).  The  first  gives  simply  a  report  on  the  produei 
deposited,  without  stating  its  composition,  and  confined  to,  or  explained  in,  the  following 
words : — Good,  passable,  bad  (not  injurious),  bad  (injurious). 

The  quantitative  analyses,  the  fees  fer  which  vary,  according  to  the  nature  of  the 
samples,  from  5  to  80  francs,  give  the  exact  composition  of  the  product.  Besides  the 
reoeipt  in  this  case,  the  comptroller  detaches  a  note  to  pay  into  the  municipal  treasury. 

It  was  very  soon  found  that  one  office  was  insufficient,  and  to  avoid  a  loss  of  time 
to  the  public,  M .  le  Prefet  de  Police  authorized  the  Commiesairee  de  Police  of  the  district  to 
accept  samples  for  qualitative  analyses  only.  The  samples  sent  to  the  bureau  of  police  are 
placed  in  a  chest  ad  hoc,  and  brought  each  day  to  the  laboratory  by  the  prison  van,  together 
with  the  samples  taken  by  the  chemical  inspectors  during  their  visits  to  the  tradesmen. 

Every  product  which  enters  the  laboratory,  whatever  may  be  its  nature,  is  analysed 
qu4intitatively,  and  it  is  upon  the  figures  obtained  that  the  chief  of  the  laboratory  bases  his 
opinion. 

Each  analysis  is  registered  in  a  book  for  the  purpose,  which  remains  at  the  laboratory 
and  forms  part  of  an  important  collection. 

Besides  the  samples  received  from  the  public  and  from  the  inspectors,  the  laboratory 
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hMB  to  treat  daily  a  great  number  of  samples  from  the  Prefecture  of  the  Police,  the 
octroi  of  Paris,  the  hospitals,  the  prisons,  Ac,  &c. 

Work  or  the  Labobatobt. — The  routine  of  the  laboratory  is  confined  to  the  analyses, 
chemieal  and  physical,  of  the  articles  which  are  sent.  It  does  not  yalue,  but  simply  gives 
an  appreciation,  which  is  transmitted  to  the  Prefet  de  Police,  The  reports  are,  further, 
banded  down  to  the  public  prosecutor,  who  institutes  proceedings  against  the  offenders. 

The  attention  of  the  laboratory  has,  from  the  beginning,  been  called  to  the  determination 
of  the  normal  composition  of  articles  of  food.  With  this  object,  most  careful  analyses  have 
been  made  of  numerous  samples  of  wine,  vinegar,  beer,  cider,  spirits,  syrups,  water,  milk, 
baiter,  oil,  flour,  bread,  &c.    The  results  obtained  on  wine  and  milk  are  noted  further. 

Photographic  apparatus  has  been  provided,  affording  the  analysts  the  advantage  of 
potting  before  the  eyes  of  the  jury  and  judges  a  palpable  proof  of  the  detected  adulteration 
— ^for  instance,  in  pepper,  flour,  and  confections — or  showing  them  the  presence  of 
triahini,  eysticerd,  ^. 

The  following  table  illustrates  the  number  and  quality  of  samples  examined  monthly 
daring  the  year  1881 : — 


Month. 
March 

Number  of  Samplei 
604 

Pebob 
I.         Vilk. 
61-40 

NTAOB  OF  ASDLTBI 

62-80 

UTION. 

Total, 

calculated  on  aam- 

pies  of  all  classes. 

6460 

April 

688 

66-40 

74-10 

49-80 

May 

672 

79-00 

79-60 

68  40 

Jan« 

760 

66-60 

69-80 

61-60 

July 

721 

68-20 

60-70 

66-40 

Angast 

619 

59-70 

65-80 

52-80 

September 

606 

30-90 

60-20 

61-40 

Oetober 

691 

81-00 

42-20 

88-40 

November 

684 

17-60 

60-80 

89-70 

Deeember 

727 

46-00 

46-20 

87-90 

6617  60-67  6917  60-48 

These  6617  samples  can  be  also  classified  as  follows  : — 

Good        ...         ...         ...         ...         ...        1666 

Passable 1628 

Bad  (not  injurious)         2608 

Bad  (injurious) 662 

6268 
The  259  remaining  samples  were  still  undw  examination  at  the  end  of  1881. 
ExaminatUmi  of  Wine. — The  average  of  2000  samples  of  wine  have  been  found  to 


Alcohol  12^ 

Extract,  dried  at  212^  20  grammes. 

The  allowed  percentage  for  wines  commercially  sold  has  been  lowered  to— 

Alcohol  10"^ 

Diy  extract 20 1 


44  THE  ANALYST. 


Wine  has  been  found  to  be  commonly  adulterated  by  addition  of  water  to  the  extent 
of  20,  80,  and  even  50  per  cent. 

Examination  of  Milk. — ^The  same  process  was  followed  concerning  milk.  After 
analysing  900  samples  of  divers  origin,  the  normal  composition  was  found  to  be — 


Density     

...     1088 

Cremometer 

10^ 

Water       

87  grammes  per  cent. 

Residue  at  OS""  C... 

...         18        „ 

The  residue  is  composed  of — 

Ash 

0*60  gr.  per  cent. 

Butter          

...        4-00  „        „ 

Lactine        

...        6-27  ,.        „ 

Casein  and  albumin... 

8-60  „ 

To  be  considered  adulterated,  milk  must  contain  oyer  10  per  cent,  of  water.  This 
allowance  may  be  regarded  as  very  liberal,  considering  the  great  importance  of  milk  as  a 
food  for  infants.  A  small  quantity  of  bicarbonate  of  soda  is  also  tolerated,  especially  in  the 
summer  season. 

The  budget  of  the  laboratory  amounts  to  £5,200,  thus  divided : — 

1  Director  of  the  Laboratory 240 

180 

96 

216 

1,680 

1,164 

200 

192 


1  Sub-director 
1  Analyst  (1st  class)  ... 
8  ditto  (2nd  class)  ... 
16  Inspectors  (Ist  class) 
16  ditto  (2nd  class)  ... 
8  Employes  and  Porters 
General  Expenses 


Total  ...  £8,968 
The  rest  of  the  sum  is  applied  to  the  purchase  of  instruments,  books,  &c. 
The  figures  shown  in  the  table  should  not  be  considered  as  strictly  representing  the 
state  of  things  in  France.  It  must  be  said  that,  up  to  very  lately,  the  Paris  laboratory 
was  in  reality  the  only  one  existing  in  the  whole  country.  Oonsequently,  the  observations 
we  had  occasion  to  make  at  the  last  International  Medical  Congress,  in  order  to  explain  the 
enormous  percentage  observed  during  the  first  five  months,  stand  true  for  the  whole  year. 
We  remarked  that  it  would  be  unfair  to  say  that  over  fifty  articles  of  food  out  of  a  hundred 
are  adulterated  in  France  :  for  this  reason,  that  the  samples  on  which  those  percentages 
had  been  taken  had,  before  being  forwarded  firom  all  parts  of  the  country  to  the  laboratory, 
excited  some  suspicion  as  to  their  purity,  and  had  been  picked,  so  to  say,  from  among 
many  genuine  articles.  It  is  very  difficult,  upon  these  grounds,  to  form  a  correct  opinion. 
The  truth  can  only  be  got  at  by  the  examination  of  articles  purchased  indiscriminately 
wherever  they  are  on  sale.  When  this  year's  report  is  published,  it  will,  in  a  certain  measure^ 
prove  the  correctness  of  our  suggestions. 

Last  year's  report  has  just  been  issued,  forming  a  most  valuable  work,  due  to  the  pen 
of  K.  Charles  Oirard,  Director  of  the  Puis  Laboratory,  and  a  Member  of  this  Sooietj. 
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I  e«n  only  giye  a  rapid  sketch  of  this  interesting  compilation,  taking  among  the 
nnmarons  artieles  examined  some  of  the  most  important  adulterations. 

It  wiU  be  remarked  that  drugs  are  not  comprised  among  the  substances  analysed.  In 
France,  pharmaciens  are  inspected  by  members  of  the  School  of  Pharmacy,  who  alone  haye 
the  right  of  entering  in  their  officine. 

Concerning  milk,  the  reporfc  reads  as  follows : — 

'*  The  principal  adulterations  consist  in  the  addition  of  water,  and  in  the  subtraction 
of  cream  :  this  fraud,  though  inoffensive  for  adults,  must  be  considered  as  a  most  serious 
one  when  milk  is  employed  for  feeding  young  children.  From  the  1st  of  March,  1881,  to 
the  end  of  the  year,  1,008  samples  have  been  analysed — 838  were  brought  in  by  the 
inspectors  and  170  by  the  public.  The  percentage  of  adulteration  in  the  first  case  was 
45-46  per  cent.,  and  in  the  second  case  46*79  per  cent." 

Divers  substances  have  been  detected  in  the  milk — ^viz. :  oatmeal,  white  of  egg,  dextrine, 
■Qgar,  and  even  brain  matter,  oils,  and  fats.  The  majority  of  the  samples  adulterated  were 
made  up  with  extracts  of  milk  and  water,  or  ordinary  milk  deprived  of  its  cream,  to  which 
water  had  been  added  in  the  proportion  of  10  to  40  per  cent. 

The  adulteration  of  wine  is  more  complicated  :  mixed  with  water  it  loses  its  colour, 
and,  consequently,  some  colouring  substance  must  be  added ;  likewise  alcohols  of  inferior 
quality.  M.  Charles  Girard  values  the  loss  annually  sustained  by  the  Treasury  at  more 
than  i6140,000. 

Wines  manufactured  with  dried  raisins,  artificial  ethers,  cream  of  tartar,  tannin, 
^cerine,  Ac.,  have  often  come  under  the  Parisian  analysts'  notice.    Also  wine  containing 
oxide  of  lead,  alum,  salt,  salicylic  acid :  sometimes  arsenic  in  liquids  coloured  with  fuchsine. 
The  number  of  samples  examined  were  3,861,  which  can  be  classified  as  follows  : — 

Unhealthy  wines  (acid,  bitter,  musty)       6*51  per  100. 

Mixture  of  different  wines 9*55 

Containing  less  than  one  or  two  grammes  of  plaster        . . .       24*45 
M        more  „  „  „  ...      75*55 

Mixed  with  water 41*12 

Sugar  and  dried  raisins     3*80 

Artificially  coloured  15*65 

Salicylated 4*78 

Salted        0*18 

Containing  alum 0*029 

The  substances  most  frequently  employed  in  adulterating  beer  are  :  picric  acid,  gall, 
aloes,  oolocynth,  cocculus  indicus,  cubeb  mixed  already  for  use,  with  nux  vomica  and 
carbonate  of  soda,  strychnine,  box  leaves,  juniper,  &c. 

Sixteen  samples  of  spirits,  out  of  86,  were  found  adulterated — 7  with  foreign  alcohols, 
4  coloured  artificially  with  burnt  sugar,  5  with  artificial  essences.  Of  the  88  samples  of 
liqusuTM,  9  were  coloured — 5  centaining  fuchsine,  16  glucose.  Sulphuric  acid,  copper,  and 
dextrine  were  detected  in  vinegar ;  foreign  fats  and  oils,  and  powdered  date  kernels,  in 
chocolate;  foreign  vegetable  substances,  French  chalk,  residues  of  fecula  manufactory, 
and  powdered  olive  kernels,  in  pepper ;  colouring  substances  derived  from  lead,  copper  and 
arsenic,  in  syrups  and  jams ;  &c.,  &c. 
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Bntter  only  gave  11  pure  samples  out  of  62  examined,  meal  18  oat  of  81,  bread  9  oat 
of  18.    Prederved  vegetables  were  often  found  to  contain  copper — 11  times  oat  of  85. 

I  regret  not  to  be  able  to  mention  many  other  interesting  points  recorded  by  the 
eminent  director ;  bat  I  fear  I  haye  already  trespassed  on  the  space  kindly  granted  me  in 
these  colamns.  Before  ending,  I  will  add  that  the  endeayoars  of  the  laboratory  haye 
brought  on  a  notable  decrease  in  the  number  of  adulterated  articles  sold  in  Paris  and  France 
generally.  In  a  certain  measure,  the  hopes  expressed  of  late  years,  when  the  establishment 
of  laboratories  was  being  advocated,  have  been  realized  ;  and  I  am  happy  to  have  been  able 
to  contribute,  in  the  limited  measure  of  my  means,  to  the  founding  of  an  institution  which 
will  produce,  in  time,  most  serviceable  results. 


NOTE  ON  REINSCH'8  TEST. 
Bt  J,  Macallan,  F.I.C,  Chem.  Demonstrator  Rotal  Ooll.  Sueoeons,  Dublin. 
Read  before  the  Society  of  Public  Analysts  on  the  lith  February,  1888. 
In  testing  for  arsenic  by  Beinsch's  method  there  is  a  serious  source  of  error  which  seems  to 
have  been  overlooked ;  at  least,  I  can  find  no  reference  to  it  in  any  of  the  standard 
works  on  the  subject.  I  allude  to  the  deposition  of  free  sulphur,  together  with  cupric 
sulphide,  on  the  copper,  and  its  sublimation  when  heated.  In  examining  decomposing 
organic  substances  sulphur  is  frequently  deposited  owing  to  the  decomposition  of  free 
sulphuretted  hydrogen,  so  much  so,  sometimes,  as  to  take  fire  and  bum  with  a  blue  flame 
when  a  lighted  taper  is  applied  to  the  copper.  When  heated  in  a  tube,  the  sulphur  forms 
a  sublimate  having  a  general  appearance  and  behaviour  similar  to  that  of  arsenious  oxide,  in 
small  quantity  being  white  and  resubliming  unaltered.  It  is  mentioned  in  some  works 
that  sulphur  cautiously  sublimed  condenses  in  rhombic  octahedrons,  but  I  have  not  found 
it  deposit  in  that  form.  Under  the  microscope  it  is  seen  to  consist  of  globules.  When, 
however,  these  are  so  small  as  to  render  their  outlines  indistinct,  they  resemble  closely  the 
crystals  of  arsenious  oxide  in  transparency,  lustre,  and  aggregation.  When  doubt  exists, 
the  safest  course  might  be  to  procure  as  much  of  the  sublimate  as  possible,  boil  down  a 
second  time  with  dilute  acid  and  copper,  and  examine  any  sublimate  obtained,  microscopic- 
ally and  with  the  usual  confirmatory  tests. 


PEPPER  DUST. 

We  take  the  following  from  our  trade  contemporaries,  «  The  Oroeer"  and  **  Oroeen* 
OazeUe :  "— 

At  the  weekly  spice  sales  in  Mmcing  Lane,  lately,  a  well-known  firm  of  brokers 
proceeded  to  the  sale  of  608  bags  (80  tons)  black  pepper-dust — which  had  been 
postponed  from  a  previous  day  on  account  of  an  objection  raised  in  the  room  as 
to  the  impurity  of  the  pepper — when  Mr.  Daniel  Harvest  rose  and  reminded  the  selling- 
broker  that  at  the  previous  sale  he  (the  broker)  had  made  two  statements :  one  expressing 
his  belief  that  the  pepper  was  merchantable,  and  the  other  that  a  sample  should  be  sent 
to  Somerset  House  for  analysis.  As  to  the  first,  it  was  answered  by  the  analyst's  report 
at  the  head  of  the  catalogue* ;  and  with  respect  to  the  second  statement,  he  would  read 
a  letter  from  the  Principal  of  the  Laboratory,  Somerset  House.  Mr.  Harvest  accordingly 
•  Whole  grains  of  pepper,  100.    Pepper  leaves,  hosks,  Ac,  64-80.    Sand  and  day,  44'90. 
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read  the  letter,  which  stated  that  the  brokers  had  not  sent  samples  to  that  department,  bat 
that  the  samples  submitted  bj  the  speaker  showed  the  article  contained  nearly  50  per  cent. 
of  mineral  matter,  that  is,  stone.^i,  lime,  and  dirt;  tbat  the  vegetable  matter,  namely, 
pepper  leaves,  husks,  &c.,  *^  smells  mouldy  and  nnsound.'*  The  letter  further  stated  the 
article  was  not  fit  for  food,  and  should  be  brought  under  the  notice  of  the  officer  of  health. 
Mr.  Harvest  remarked  that  this  letter  fully  vindicated  the  coarse  he  had  adopted  at  the 
previous  sale,  but  as  he  did  not  wish  to  occupy  the  time  of  *'  the  room  '*  with  a  long  speech 
he  would  bring  the  matter  to  a  practical  conclasion  by  proposing  the  following  resolution : — 
*'  That,  inasmuch  as  the  608  bags  pepper  dust  contain  44  per  cent,  of  sand  and  clay,  and 
would,  therefore,  subject  retail  dealers  in  the  same  to  penalties  under  the  Adulteration  of 
Food  Act,  the  buyers  present  protest  against  the  proposed  sale.*' 

The  broker  replied  at  some  length,  denying  the  allegations  of  Mr.  Harvest  as  to  the 
statements  made  by  him  on  a  former  occasion,  but  the  denial  was  met  by  general  expressions 
of  dlasent.  He  remarked  that  he  was  at  a  loss  to  explain  why  Mr.  Harvest  should  be  so 
perBistent  in  his  opposition  to  the  sale  of  an  article  which  he  did  not  buy,  and  the 
merchants  for  whom  he  acted  at  one  time  felt  disposed  to  commence  legal  proceedings 
against  him  for  his  action  in  the  matter.  He  would  put  the  resolution  to  the  meeting,  but 
he  might  say  at  once  that,  whatever  might  be  the  rdsult,  he  should  sell  the  pepper  dust. 
Only  three  hands  were  held  up  against  the  motion,  when  he  immediately  sold  the  608  bags. 
The  entire  pile,  divided  into  lots  of  twenty  bags,  was  bought  by  a  firm  of  brokers,  who  paid 
2d.  per  lb.  for  the  first  lot  and  1}d.  for  the  remainder.  Such  a  price,  in  the  opinion  of 
the  Orocer,  carries  with  it  a  sufficient  condemnation  of  the  article,  when  it  is  remembered 
that  the  very  lowest  quotation  for  the  worst  quality  of  pepper  offering  in  the  market  lately 
has  been  no  less  than  4}d. ;  and  the  most  that  can  be  said  in  favour  of  the  sellers  is  that 
the  pepper  in  question  had  not  been  tampered  with  by  manufacturers  here,  but  was  sold  in 
exaetiy  the  same  state  as  it  was  imported,  so  that  no  attempts  were  made  to  conceal  its 
objectionable  and  deleterious  qualities  from  the  notice  of  intending  purchasers.  Messrs. 
W.  it  D.  Harvest  write:  ''Possibly  the  pepper  dust  may  go  to  feed  fowls,  but  should  it 
leaeh  the  hands  of  unscrupulous  dealers  we  fear  the  public  interests  will  suffer.*' 


SULPHATE  OP  ALUMINA  FROM  BAUXITE  WITHOUT  TRACES  OF  IRON. 

0.  FxLBBsa  in  conjunction  with  Semper,  claims  to  have  practically  solved  the  problem  of 
preparing  sulphate  of  alumina  free  from  iron  in  bauxite  ores  by  the  uae  of  lead  peroxide 
which  is  prepared  by  first  triturating  a  mixture  of  2  parts  lead  monoxide  and  1  part  sodium 
diloride,  until  the  mass  assumes  the  white  tint  of  lead  oxychloride ;  the  product  is  then 
boiled  with  bleaching  powder  until  lead  peroxide  is  formed,  which  is  washed  and  preserved 
in  the  damp  state.  This  paste  is  added  to  a  neutral  or  slightly  alkaline  solution  of  bauxite 
m  sulphuric  acid ;  for  every  part  of  iron  contained  in  the  solution  20  parts  of  the  dioxide 
are  required.  It  is  necessary  to  work  with  concentrated  solutions  and  to  avoid  a  rise  of 
temperature ;  the  iron  must  also  be  as  a  ferric  salt.  In  order  to  recover  the  peroxide 
employed,  the  solid  matter  is  separated  by  a  filter-press,  suspended  in  water,  and  then 
dilute  sulphuric  or  nitric  acid  added,  which  leaves  the  peroxide  undissolved,  so  that  it  can 
be  employed  a  number  of  times  without  losing  any  of  its  properties. — BuU  Soc.  Ckim. 
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ADULTERATED  AND  SPOILED  TEAS. 
The  Hoase  Committee  of  Ways  and  Means  for  the  United  States  reported  fayoarablj, 
Jannary  23,  a  bill  prohibiting  the  importation  of  teas  adalterated. 

This  prohibits  the  importation  of  teas  adalterated  with  sparioas  leaf  or  with  exhaasted 
leaves,  or  containing  chemicals  or  other  deleterious  substances  making  them  unfit  for  use. 
All  tea  imported  is  to  be  examined,  and  if  it  is  found  to  come  within  the  prohibitions  of  the 
act,  the  importer  or  consignee  must  give  bond  to  export  it  within  six  months.  Li  case  of 
failure  to  do  this,  the  collector  must  cause  the  tea  to  be  destroyed.  The  term  **  exhausted  ** 
is  defined  to  include  any  tea  which  has  been  deprived  of  its  proper  strength  by  steeping, 
infusion,  &c.  This  provision  is  intended  to  exclude  teas  that  have  been  once  used  and  then 
manipulated  to  be  sold  again. 

This  decision  of  the  committee  was  materially  influenced  by  a  statement  made  by  Mr. 
J.  B.  Davies,  who  has  been  for  many  years  in  the  tea  trade.  Mr.  Davies  exhibited  samples 
of  worthless  and  adulterated  teas  which  had  been  put  upon  the  New  York  market,  **  ttAS  " 
which  had  sold  elsewhere  from  4  to  8i  cents  a  pound.  The  enactment  of  a  law  in  England 
prohibiting  the  importation  of  all  adulterated  teas,  including  all  tea  whose  chemical  properties 
are  injurious  to  health,  has  had  the  effect  to  divert  an  immense  quantity  of  these  teas  to 
the  American  market.  In  1881  over  44,000  packages  were  forbidden  entry  into  England 
and  were  exported,  part  of  them  coming  to  this  country.  Such  importations  shoold  be 
stopped  at  the  custom  house  or  destroyed,  as  is  done  in  England. — Scientific  American. 


ADULTERATION  CASES  AT  SOUTHWARK. 

The  following  easei  were  heard  at  the  SoiUhwark  Police  Court  lately : — 

The  vendor  of  a  butter  (8)  was  proseonted  by  the  Inspector  of  the  St.  Savioor^s  District  Board  of 
Works. 

The  certificate  was  as  follows  :~Light  orange  yellow.    Clean.    Uneven  in  polarization,  as  sees 
under  microscope,  no  crystals. 

Water 10-11 

Salt    1-65 

Matter  hisoluble  in  ether   1*67 

Pat     86-57 

100-00 
Melting  point,  88^.    Actual  density,  0-9104. 

Insoluble  fatty  acids     I     ^^^ 

This  batter  is  not  of  the  nature  and  quality  demanded.    It  has  about  20  per  cent,  of  added  fat. 
The  batter  was  referred  to  Somerset  House,  and  came  on  for  hearing  before  Mr.  Slade  on  the 
afternoon  of  the  14th  instant.    Dr.  Bemays  appeared  and  asked  permission  to  make  a  statement  after 
the  Somerset  House  report  had  been  read. 

In  the  report,  the  examination  of  the  batter  gave  the  following  results : — 

••  Water 8*21 

Salt    1-44 

Curd 141 

Fat 88-94 

10000 
*'  From  the  results  of  a  full  analysis  of  the  fat  we  are  of  opinion  that  the  butter  is  genuine.'* 
Dr.  Bemays  protested  that  such  a  certificate  was  insufficient  to  establish  the  genuineneas  of  th« 
butter,  and  that  no  magistrate  could  form  a  judgment  from  such  loose  expressions.    Had  the 
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gmn  the  analysis,  we  might  have  had  a  standard  for  genuine  batter.  The  magistrate  had  probably 
read  the  report  of  Dr.  Sedgwick  Saanders,  the  Pablio  Analyst  for  the  City  of  London,  in  which  he 
lightly  eomplained  that  the  specially  appointed  referees  and  censors  in  the  goyemment  department  at 
Bomeraei  Hoase  had  not  seen  fit  to  pablish  standards  of  parity. 

The  magistrate  qaite  agreed  with  the  reasonable  reqaest  that  the  censors  shoald  pablish  standards, 
and  suggested  that  Dr.  Bern  lys  should  address  himself  to  the  Home  Secretary. 

The  solicitor  for  defendant  desired  to  say  nothing  more  than  that  doctors  differed.  He  wonld  not 
■ik  lor  his  expenses. 

The  aammcms  was  dismissed  with  costs  for  £1  Is.  for  the  Somerset  House  analysis. 

On  the  same  day,  and  after  adjadication  of  the  above  case,  a  dispated  milk  case  was  brought 
Isrwud  for  hearing. 

The  Inspector  for  St.  Savioar*s,  Sonthwark,  had  produced  the  following  certificate : — 

(1)  Milk.    Specific  gravity,  1(80.    Cream,  6  per  cent. 


XUUM  BOUUB 

L\ff<a     .... 

. ...        XU'IO 

Water   

Pat    

SoUdsnotfat  ... 

.     89-28     .... 
.       810     .... 
.       762     .... 

....     89-22 
. . . .       8  18 
..•.       7-60 

Adi     

10000 
..      0-69 
. .      016 

10000 

Salt 

This  milk  ia  not  of  the  nature  and  quality  demanded.    It  has  at  least  10  per  cent,  of  added  water. 
The  ease,  referred  to  Somerset  House,  brought  the  following  certificate  :— 

"SoUds 7-21 

Fat 816 

Water 8964 


10000 
Ash    0-66 

"  This  milk  has  not  less  than  10  per  cent  of  added  water.*' 

Dr.  Bemays  was  permitted  to  point  out  that  in  the  case  of  milk,  the  ground  was  much  safer,  as  the 
opinions  of  the  referees  were  fairly  understood,  although  not  agreed  to. 
The  magistrate  fined  the  defendant  £4  Is.,  including  costs. 


LAW  REPOETS. 

Butterine : — 

At  Sonthwark  Police  Court  lately,  Mr.  Jeremiah  Pender,  cheesemonger,  carrying  on  business  at 
18,  Long  Lane,  Bermondsey,  was  summoned  by  Mr.  Edwards,  the  sanitary  inspector  in  the  employ  of 
St.  George's  Vestry,  for  selling  as  pure  batter  a  mixture  called  butterine.  Jobn  Niblett,  a  labourer  in 
the  employ  of  the  Vestry,  said  that  on  the  6th  Dec.  he  was  instructed  by  Mr.  Edwards  to  porchase  a 
half-pound  of  14d.  butter  at  defendant's  shop.  He  entered  the  shop  and  asked  for  that,  and  was  served 
by  an  assistant  from  a  slab.  He  paid  7d.,  and  handed  the  package  to  Mr.  Edwards,  who  then  entered 
the  shop.  In  answer  to  the  defendant,  he  said  there  was  no  ticket  over  the  material  from  which  he  was 
served  on  which  was  inscribed  '*  butterine."  He  asked  for  butter.  John  Edwards,  the  inspector,  said 
as  sooo  aa  the  butter  had  been  served  he  took  it  from  the  last  witness  and  told  the  defendant's  assistant 
be  had  bought  it  for  analysis,  and  divided  it  in  three  portions.  He  left  one  in  the  shop,  and  took  one 
to  Dr.  Muter  for  analysis,  and  he  now  produced  his  certificate,  setting  forth  that  it  consisted  of  animal 
fat  mannfactured  to  resemble  butter,  and  not  injurious  to  health.  The  defendant,  in  answer  to  the 
ebarge,  said  that  the  material  from  which  the  man  was  served  had  a  ticket  over  it  marked  **  butterine," 
mod  that  was  asked  for.  He  had  butter  at  14d.,  but  it  was  not  liked  so  well  by  his  customers  as  the 
**  bstterine.*'  It  was  not  his  practice  to  deceive  the  public.  Mr.  Blade  told  him  it  was  quite  desr  from 
the  effdenee  of  Kiblett  that  he  asked  for  14d.  butter,  and  if  defendant  did  not  keep  that  he  should  have 
told  the  man  H  was*' butterine."    He  fined  him  68.  and  12s.  6d.  costs. 
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Important  Deciiion  on  Appeal  **  Aa  to  Dilution  of  Spirits  "  ; — 

Gage  r.  Elsey. — This  case  raised  a  question  under  the  Adulteration  Acts — whether  it  is  an  offence 
to  sell  spirits  as  **  diluted,"  and  of  no  particular  alcoholic  strength  ;  which,  in  fact,  is  mixed  with  water 
to  a  greater  extent  than  allowed  on  the  sale  of  an  article  as  spirits.  The  question  had  arisen  under 
these  circumstances,  aa  stated  in  the  case:~WilIiam  Gage,  the  appellant,  is  a  publican,  at  Braintree,  in 
Essex ;  the  respondent,  Thomas  Elsey,  is  the  superiuteadent  of  police  for  the  Braintree  district.  On 
the  11th  of  August,  1882,  the  respondeat  went  to  the  appellant's  house,  and  asked  for  some  **  gin.*' 
The  appellant  said  "  What  sort."  The  respondent  replied  "  The  same  as  yon  sell  to  the  public— what 
is  that  in  thnt  cask?"  pointing  to  a  cask.  The  appellant  said  "  Giu,  but  you  see  our  notice."  This 
notice  was  a  large  notice  hanging  up  in  the  bar  to  the  effect  that  all  spirits  were  sold  as  **  diluted,**  and 
no  alcoholic  strength  guaranteed.  The  respondent  replied  that  he  saw  it,  and  wanted  three  pints  of  gin 
from  that  cask.  It  was  suppliei  to  him,  and  he  had  it  analysed.  It  was  found  to  be  diluted  to  the 
extent  of  40 1  deg.  below  proof,  which  is  5}  deg.  below  the  minimum  strength  of  gin,  allowed  by  the 
Adulteration  of  Food  Act,  1879,  to  be  sold  as  pure  gin.  The  respondent  summoned  the  appellant  before 
the  justices,  and  he  was  convicted  and  fined  £2  and  costs.  This  was  an  appeal  from  that  decision. 
Mr.  G.  E.  Jones  argued  for  the  appellant,  and  Mr.  Grubbe  for  the  respondont.  Mr.  Justice  Manisty 
said  there  was  no  fraud  in  the  ease,  and  no  evidence  of  fraud ;  if  there  had  been  it  would  have  been 
different.  A  mixture  might  be  soil  if  not  to  the  prejudice  of  the  customer  or  fradulently,  so  as  to 
conceal  its  nature  or  quality.  Under  the  Act  of  1875  it  might  be  sold  with  a  notice  or  a  label  indicating 
what  it  really  was,  and  here  there  was  express  notice  of  it ;  and  the  provision  in  the  Act  of  1879,  that 
there  must  not  be  dilation  below  a  particular  strength  in  order  to  justify  a  sale  as  spirits,  had  no 
application  to  the  present  case.  The  article  certainly  could  not  be  sold  as  spirit,  yet  it  might  be  sold  as 
**  diluted "  spirit  under  the  Act  of  1875.  Mr.  Justice  Mathew  concurred.  The  conviction  accordingly 
was  quashed. 

Coffee  and  60  per  cent.  Chicory  : — 

At  Southwark  Police  Court,  very  recently,  Bichard  Lands,  general  shopkeeper,  52,  Esmeralda  Boad, 
Bermosdsey,  was  summoned  by  Mr.  Thomas,  the  sanitary  inspector  of  Bermondsey,  for  selling  as  pure 
coffee  a  mixture  containing  60  per  cent,  of  chicory.  Mr.  Harrison,  vestry  clerk,  prosecuted.  Mr.  Thomsa 
said  that  on  November  28th  he  caused  a  quarter  of  a  pound  of  16d.  coffee  to  be  purchased  at  defendant's 
shop,  and  at  (he  same  time  he  told  the  defendant  that  he  was  going  to  have  it  analysed.  Witness 
divided  it  into  three  portions,  and  took  one  to  Dr.  Muter,  who  forwarded  his  certificate  (produced) 
showing  that  it  contained  60  per  cent,  of  chicory.  The  defendant  said  that  he  had  just  taken  the 
business,  and  did  not  know  the  coffee  contained  so  much  chicoty.  Mr.  Slade  fined  him  408.  and 
12s.  6d.  costs. 

Butter  and  Fat  ;— 

At  Woolwich  Police  Court,  recently,  Mrs.  Hopperton,  a  shopkeeper  at  Plumstead,  was  summoned 
by  the  District  Board  for  selling  adulterated  butter.  James  Connell,  the  inspector,  said  that  he  asked 
the  defendant  for  10  ozs.  of  16d.  butter  and  paid  her  lOd.  for  it.  He  divided  it  in  the  usual  way,  and 
sent  a  sample  to  Mr.  Wigner,  public  analyst,  who  certified  that  more  than  half  of  it  was  some  kind  of 
fat,  not  butter.  Defendant  said  that  she  bought  the  butter  of  a  wholesale  dealer  in  the  Borough,  and 
produced  his  invoice  to  prove  that  she  paid  13^d.  per  lb.  for  it.  It  was  therein  described  as  butter, 
but  the  same  invoice  related  to  butter  of  a  supeiior  quality  and  also  to  some  inferior,  described  as  "  roll  *' 
butter,  but  which  she  said  was  generally  called  '*  bosh."  Mr.  Balguy  said  that  butter  which  originated 
in  the  Borough  could  not  be  expected  to  come  from  the  cows,  and  he  was  surprised  that  dealers  did  not 
know  where  to  get  a  pure  article  which  they  could  sell  at  a  profit  for  16d.  a  pound.  Plenty  of  such 
butter  could  be  got  from  the  country  and  from  France,  without  resorting  to  fat  and  filth  and  the  refuse 
of  the  Borough  Market.  The  defendant,  who  had  given  the  name  of  the  firm  which  supplied  her,  said 
that  the  analyst  ought  to  take  samples  at  the  fountain-head.  Mr.  Balguy  concurred,  and  fined  her  20a. 
and  costs. 

Watered  Lard  ;— 

At  the  Salford  Police  Court,  lately,  Mr.  Samuel  Hardy,  provision  dealer,  86,^Broughton  Boad,  waa 
summoned  for  selling  "  watered  "  laid.  Mr.  Walker  prosecuted,  and  the  defendant  was  represented  by 
Lis  wife.  On  December  5th,  Inspector  Thompstone  purchased  at  the  defendant's  shop  one  pound  of 
lard,  for  which  he  paid  8d.,  the  price  at  which  pure  lard  was  then  being  sold.  On  being  analysed,  the 
Uurd  was  found  to  be  adulterated  with  16  per  cent,  of  water.    Defendant  was  fined  lOs.  and  oosta. 
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Cojfte  Adulteration : — 

Al  the  Stourbridge  Police  Coart,  before  Colonel  Fletcher  and  Mensrs.  H.  O.  Firmstoue  and  J.  Tnmey, 
Mr.  Alfred  Tandy,  grocer  and  provision  dealer,  Belbroughton,  was  summoned  for  violating  the  Sale  of 
Food  and  Drags  Act  by  selling  adulterated  cofiFoe.  Superiutendent  Wheeler  stated  that  oofTea  was 
purchased  at  the  defendant's  shop,  which,  upon  being  analysed,  was  found  to  contain  40  per  cent,  of 
ohioory.  Defendant  said  the  at  tide  was  sold  as  a  mixture  of  chicory  and  coffee,  but  this  was  denied  by 
the  officer.  The  magistrates  imposed  a  fine  of  lOs.  and  costs.  Superintendent  Wheeler  stated  that  he 
thought  it  was  only  right  ho  should  inform  the  Bench,  that  although  between  thirty  and  forty  tradesmen 
bad  been  vieited,  it  hod  only  been  found  necessary  to  summon  five  for  adulterated  articles.  Colonel 
Flfltoher  said  the  officer's  statement  was  very  satisfactory,  as  it  showed  that  the  tradesmen  endeavoured 
lo  aet  honourabiy  towards  their  customers. 

Milk  Adulteration, — Tngenious  Excuset : — 

Walter  Peters,  a  milkman,  of  Cavendish  Boad,  Tottenham,  was  summoned  in  respect  of  milk 
adulterated  with  20  per  cent,  of  water,  which  was  sold  in  the  street  by  a  boy  to  Mr.  S.  A.  Smith,  the 
in^»ector  appointed  under  the  Act.  It  was  stated  that  the  boy  was  employed  by  a  man  in  the  service  of 
tlie  defendant.  Mr.  H.  B.  Jones,  who  defended,  said  the  boy  was  not  in  the  employ  of  his  client.  He 
aaked  the  magistrate  whether  he  thought  that  carried  agent  to  agent.  Mr.  Sheil  thought  it  did,  otherwise 
the  Act  would  be  a  nullity.  The  inspector  said  that  it  was  the  third  time  the  defendant  had  been  fined. 
Mr.  Sheil  now  fined  him  £10  and  14s.  6d.  costs. 

Easekiel  Osbora,  a  milkman,  of  Tooting  Pavement,  was  summoned  for  a  similar  offence ;  the  milk 
being  sold  to  the  inspector,  and  having  26  per  cent,  of  water  in  it.  The  defondaut  said  it  was  frosty 
weather  at  the  time,  and  the  cows  had  been  feeding  on  mangel-wurtzel,  which  would  cause  the  milk  to 
be  watery.  Mr.  Sheil  thought  there  would  be  less  water  in  frosty  weather,  and  imposed  a  fine  of  20s. 
with  14s.  6d.  costs. 

James  Austin,  of  Gervais  Street,  Old  Kent  Boad,  was  summoned  by  Inspector  Fisher  for  selling 
laflk  adulterated  with  added  water  to  the  extent  of  8 1  per  cent.  Upon  Mr.  Chance  asking  the  defendant 
what  he  had  to  say  to  the  complaint,  he  replied  that  the  offence  took  place  during  Christmas  time,  and 
thMt  hs  eould  not  get  milk  enough  to  supply  his  customers.  Mr.  Chance  said  by  that  argument 
eutomers  at  Christmas  time  were  to  be  supplied  with  milk  and  water,  but  at  the  some  time  pay  milk 
pcies.  Defendant  still  declared  that  sufficient  milk  could  not  beobtaine<l  at  Christmas  time.  Mr.  Chance 
■id  soeh  a  defence  would  not  be  sufficient  for  him,  and  ordered  the  defendant  to  pay  a  fine  of  £2  and 
Its.  6d.  oosta. 


ANALYST'S    REPORT. 

The  annual  report  of  the  Bradford  borough  analyst,  Mr.  F.  M.  Bimmington,  F.C.S.,  is  as  follows:— 
I  have  the  honour  to  report  to  you  the  results  of  the  operations  of  the  Adulteration  Acts  for  the  year 
ending  December  31st.  Eighty-five  samples  of  the  following  articles  of  food  have  been  submitted  by 
Inspector  Chambers  for  analysis.  These  consisted  of  sixty-six  milk,  six  pepper,  six  sago,  one  table 
iaoee,  one  essence  of  coffee,  one  cream,  one  rum,  two  butters.  Of  these  nine  milk,  one  rum,  and  two 
butters  only  were  adulterated.  With  the  exception  of  the  nine  adulterated  samples  the  others  were 
nearly  all  of  them  excellent  milk.  The  rate  of  adulteration  on  the  whole  list  is  14  per  cent.,  and  on 
the  milk  alone  13)  per  cent.  These  results  have  been  most  favourable,  in  comparison  with  those 
obtained  in  other  large  towns,  and  the  inhabitants  of  the  borough  may  be  congratulated  upon  having 
a  sapply  of  very  good  milk.  In  addition  to  the  work  done  under  the  Adulteration  Act,  it  has  been 
oeeeswary  as  a  consequence  of  the  extension  of  tho  boundary  of  the  borough  to  examine  the  waters  from 
varioos  pumps  and  wells  in  the  villages,  from  which  many  of  the  inhabitants  procured  their  supply. 
TlBQ  snoh  samples  have  been  analysed  and  reported  on. 


BoTTSBZHX. — At  a  meeting  of  the  Somersetshire  Chamber  of  Agricultturs  held  at  Bridgwater,  the 
nibieot  of  adulteration  was  discussed.  Major  Harbin,  the  chairman  of  the  Chamber,  said  the  whole 
question  of  adnlteralion  was  very  difficult,  and  they  wanted  to  have  articles  called  by  their  proper  names. 
▲  short  time  ago  some  farmers  of  Somerset  wished  to  be  satisfied  relative  to  the  value  of  analysis,  and 
they  boQ^  some  butterine  and  sent  it  to  an  analyst,  and  did  not  say  what  it  was,  but  with  the  request, 
**  Analyse  this  for  us."  The  analyst  sent  back  that  it  was  a  veiy  good  specimen  of  butter  indeed, 
I  it  WM  bntteriBe. 
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RECENT    CHEMICAL    PATENTS. 
The  following  speeifioattons  have  been  recently  published,  and  can  be  obtained  firom 
the  Great  Seal  Office,  Careitor  Slreet,  Chancery  Lane,  London. 

No 

188i             NMue  of  Pfttentoe.                                                                  TiUa  of  P«tent.  Vxim 

1B42    W.  H.  Akester     . .         . .    Inoandeseent  Eleotrio  Lamps        6d. 

2554    J.  H.  Johnson      . .         . .     Yoloanizing  India  Bnbber 4d. 

2560    S.Hallett Electric  Lamps        4d! 

2569    T.  E.  Oatehonse  and  H.  B. 

Kempe Ditto 6d. 

2595    W.  Boggett  ..     Materials  for  Secondary  Batteries 8d. 

2642    Sir  C.T.  Bright  ..         ..     Secondary  Batteries 4d. 

2618    W.    E.    Ayrton    and   J. 

Pany Eleotrio  Lamps         6d. 

2618    W.    E.    Ayrton    and    J. 

Parry Begistering  amount  of  Work  given  Electrically  to  ai^  part  of 

an  Eleotrio  Cirooit  in  a  given  time 4d. 

2654    B.J.HattonandA.L.Paal    Eleotrio  Lamps        6d. 

2658  A.  Mnirhead        . .         . .     Seoondiry  Batteries 4d. 

2659  W.  B.  Brain         . .         . .     Primary  and  Seoomlary  Batteries 2d. 

2664    G.  W.  Van  Nawrocki      . .     Manofaotore  of  Sulphide  of  Sodiom        2d. 

2674    E.  dePass Eleotrio  Lamp  4d. 

2676    A.  M.  Clark  ..        ..    Prepaiing  Electrodes  for  Secondary  Batteries 4d. 

2682    H.  Aitken Treating  Carbonaoeoos  and  other  Substances  to  obtain  Products 

therefrom  ..         ..         • ..1/2 

M.  A.  Wier  ..         ..    Electric  Lamps         2d. 

C.G.  Compel       ..         ..     Voltaic  Batteries 2d. 

2706    Mr.    J.     Stuart    and    J. 

Elliott Treatment  of  Ores 6d. 

2708  F.  J.  Bolton  Treatment  of  Gelestine  and  Sulphide  of  Strontium  for  produc- 

tion of  Caustic  Strontia  and  Carbonate  of  Strontia  . .        . .    4d. 

2709  F.   J.  Bolton  and  J.  A. 

Wankiyn  ..  Treatment  of  Gases  containing  Ammonia  for  Production  of 

Artificial  Manures  4d. 

2712  W.  E.  Lake  . .         . .  Electric  Lamps        6d. 

2722  A.  P.  Price  ..         ..  Secondary  Batteries  . . 2d. 

2728  C.  G.  Gumpel  . .  Eleotrio  Lamps        6d. 

2730  G.  E.  Hislop        . .        . .  Treating  Waste  Lime  for  Sulphur  Compounds 4d. 

2734  J.  Mathieson        . .        . .  Governing  the  Feed  of  Eleotrio  Air  Lamps        6d. 

2752  J.  Lane Eleotrio  Lamps        6d. 

2755  W.  Chadbum  ..  Ditto 8d. 

2756  C.G.  Gumpel      ..         ..  Yoltaio  Batteries 6d. 

2759  H.  H.  Lake  . .         . .  Eleotrio  Lamps        6d. 

2807  L.Epstein Secondary  Batteries 4d. 

2836  W.  B.  Lake  . .  Manufaotore  of   Nitric  or  Nitro   Compounds   for  Explosive 

Porposes 8d. 

2845    A.  Pfaunkuche     ..  Incandescent  Lamps 2d. 

2901    J.  T.  Sprague       . .         . .     Electric  Meters        4d. 

8070    E.  dePass Eleotrio  Air  Lamps '.        ..  6d. 

4980    C.S.SneU Ditto 6d. 

BOOKS,    &c.,   RECEIVED. 

The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmacentioal  Jonm:d;  Tlie  Sanitary  Hecord  ;  The  Miller;  Journal  ol  Applied  Seianoe;  The 
Frovisiooer;  The  Pruititiouer ;  New  Bemedies;  Prooeedings  of  the  American  Chemical  Society; 
Le  Praotioien ;  The  Inventors'  Record ;  New  York  Publio  Health ;  The  Scientific  American ;  Society 
of  Arts  Journal ;  Sanitary  Engineer  of  New  York ;  The  Chemists'  Journal ;  Weekly  Drug  News ; 
Sugar  Cone ;  Oountry  Brewers*  Gazette ;  The  Medical  Record ;  The  Canada  Lancet ;  Gas  and  Water 
Engineering ;  The  Grocers*  Gaaette ;  Columbia  tlohool  of  Mines  Quarterly  Magasiae  London  W^av 
Sunply,  by  Cvookes,  Odling  and  Tidy ;  Chemical  Bariaw ;  Bxawar,  Distillsr,  and  Wine  Msnnfaotnxei 
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SOCIETY  OF  PUBLIC  ANALYSTS. 
A  OsMSBAL  Mbbtino  of  this  Society  was  held  at  Burlington  House,  on  Wednesday,  the 
14th  Mareh,  the  President,  Bir.  Wigner,  in  the  chair. 

The  minntes  of  the  previous  Meeting  were  read  and  confirmed. 

^16  ballot  papers  having  been  opened,  it  was  reported  that  the  following  gentlemen 
had  been  duly  elected  as  Members  :  Dr.  G.  R.  Alder  Wright,  F.B.S.,  Mr.  A.  W.  Duncan, 
Mr.  W.  J.  Williams,  and  Bir.  H.  Crook. 

The  following  were  proposed  for  election,  and  will  be  balloted  for  at  the  next  Meeting : 
Mr.  W.  Fox,  Analytical  Chemist,  London,  and  Dr.  Davenport  Hill,  Public  Analyst, 
Maasachnsetts. 

The  following  papers  were  then  read : 

'*  Note  on  Selenium  as  an  Accidental  Adulteration  of  Commercial  Sulphuric  Acid," 
by  Dr.  Drinkwater. 

"  Note  on  a  New  Form  of  Ether  Apparatus,"  by  J.  West-Knights,  F.C.8. 

••  On  District  Standards  in  Water  Analysis,"  by  A.  Dupr6,  F.I.C.,  and  0.  Hehner,  F.LO. 


The  next  Meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wednesday, 
the  18th  April. 


ON  DISTRICT  STANDARDS  IN  WATER  ANALYSIS. 
Bt  a.  Dupbx;  Ph.D.,  F.R.S.,  F.I.C.,  and  Otto  Hshmsb,  F.I.C. 
Read  before  the  Society  of  Public  AnalytU  on  lith  February,  1888. 
Tex  question  of  a  standard  by  which  to  judge  the  quality  of  any  particular  sample  of  water 
has  frequently  been  discussed,  but  as  yet  no  generaUy  satisfactory  conclusion  has  been 
urived  at.  Several  standards  have  indeed  been  proposed,  but  none  has  been  generally 
adopted,  and  we  cannot  say  that  we  regret  this  result.  The  laying  down  of  any  one  general 
standard  by  which  to  judge  the  great  variety  of  waters  met  with  in  di&rent  parts  of  the 
country  and  in  different  geological  formations  is,  in  our  opinion,  at  once  impossible  and 
undenrable.  Impossible,  because  a  given  proportion  of  certain  constituents  for  example 
which,  when  found  in  a  water  of  one  district,  would  be  sufficient  to  condemn  such  water, 
mif^t  be  admitted  as  perfectly  harmless  in  a  water  from  another  district  or  source; 
undesirable,  because  such  a  standard  in  great  measure  weakens  the  feeling  of  personal 
re^onaibility  of  the  analyst  and  by  giving  a  spurious  belief  in  the  possession  of  knowledge 
to  the  ignorant  frequently  leads  to  error  and  the  lasting  discredit  of  analysts  in  general. 
No  doubt,  no  chemist  of  experience  in  water  analysis  would  be  led  into  enror  by  such  a 
i^andard,  but  then  he  would  not  require  a  general  standard  at  all,  but  shapes  his  opinion 
according  to  the  circumstances  of  every  particular  case.  On  the  other  hand,  analysts  with 
little  or  no  experience  are  but  too  ready  to  fiall  back  upon  standards  and  judge  eveiythiag 
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rigidly  according  to  snch ;  they  will  confidently  prononnce  a  watet  to  be  pure  because  it 
yields  less  ammonia  and  albnminoid  ammonia  than  the  standard  supplied  to  them  permits, 
or  will  as  confidently,  and  as  unreasonably,  condemn  a  water  because  it  yields  more  of  these 
than  their  standard  allows. 

This  difficulty  as  to  standards  is  certainly  by  no  means  confined  to  water  analysis,  but 
comes  up  wheneyer  a  standard  is  laid  down  for  a  natural  product  liable  to  variation.  Bread 
will  be  pronounced  adulterated  with  alum  because  it  contains  a  little  more  alumina  than 
some  one  has  stated  to  be  the  standard  proportion ;  and  milk  will  be  condemned  as  mixed 
with  water,  the  proportion  of  water  added  being  calculated  even  to  one- tenth  per  cent., 
because  the  solids  not  fat  fall  a  little  below  an  adopted  standard. 

Now,  what  we  wish  to  impress  on  our  fellow  analysts  is  this — ^by  all  means  take  into 
consideration  and,  on  suitable  occasions,  make  use  of  such  general  standards  as  have  been 
laid  down  by  chemists  of  high  ability  and  large  experience ;  but  use  these  standards 
cautiously  and  with  discrimination,  and  judge  every  case  on  its  own  merits.  Analysts  who 
lack  either  the  ability  or  the  experience  to  stand  on  their  own  legs,  and  slavishly  adopt 
standards  laid  down  for  them  by  others,  have  no  business  to  meddle  with  water  analysis  at 
all,  and  the  sooner  they  leave  such  work  to  their  more  experienced  brethren  the  better  it  will 
be  for  themselves  and  for  the  credit  of  water  analysis. 

But  it  may  be  asked,  if  general  standards  are  of  little  or  no  use,  how  are  we  to  judge 
of  the  fitness,  or  otherwise,  of  any  given  sample  of  water?  Our  answer  is,  by  its  conformity 
to,  or  divergence  from  the  general  character  of  the  waters  of  the  district  from  which 
it  comes,  or  the  geological  formation  from  which  it  springs,  which  from  their  surroundings, 
may  f«irly  be  taken  as  unpolluted.  In  other  words,  have  district  standards  instead  of  a 
general  standard.  One  advantage  of  such  a  standard,  though  not  a  chemical  one,  we  should 
like  to  point  out.  Whenever  the  question  of  closing  a  well  by  legal  action  arises,  the  court 
before  which  the  case  comes  has  to  be  convinced  of  the  unfitness  of  the  water  complained 
of.  Now  nothing  so  readily  shows  this  as  our  ability  to  prove  that  the  water  departs,  in 
the  direction  of  impurity,  from  the  waters  of  the  district. 

One  of  us  brought  this  subject  before  the  Society  some  years  ago,  but  although  the 
Society  took  some  action,  it  was  not  exactly  in  the  direction  indicated.  The  work  then 
started  has  now  bMn  brought  to  a  satisfactory  conclusion,  and  we,  therefore,  once  more 
revert  to  the  original  proposition. 

There  are,  of  eourse,  some  waters  which  we  are  at  once  justified  in  pronouncing  as 
either  fit  or  unfit,  aa  the  case  may  be,  for  domestic  use.  But  this  is  not  the  case  with  the 
great  minority  of  waters,  and  in  order  to  judge  these  correctly,  other  facts,  besides  the  mere 
results  of  analysis,  have  to  be  taken  into  consideration,  of  which  one  of  the  most  important 
is  the  general  character  of  the  unpolluted  waters  of  the  district.  Few  analysts,  however, 
have  a  sufficiently  minute  knowledge  of  the  character  of  the  water  supply  of  the  entire 
country  to  be  able  to  apply  their  local  knowledge  in  the  case  of  every  water  sent  to  them 
for  analysis,  and  it  is  here  that  a  society  such  as  ours  might,  in  our  opinion,  fitly  step  in 
and  supply  the  deficiency. 

We  are  folly  conscious  of  the  otrjections  tiiat  may  be  raised  against  our  proposition^ 
bat  we  abo  believe  that,  on  consideration,  such  possible  objections  will  by  no  means 
oMiHfi|^  fb*  advantages  every  analyst  would  derive  from  it.     Chemists  of  ddll  and 
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experienee  will  always  oommand  the  main  diare  of  the  work  that  is  to  be  done  in  their 
own  district,  and  will  lose  nothing  by  eommonieal^g  their  local  knowledge  to  others 
ontside  the  district.  They  will  ondonbtedly  thereby  confer  a  benefit  on  others,  bnt  in  their 
torn  they  will  benefit  by  the  knowledge  of  others  likewise  made  common  property,  and  thus 
the  balance  will  be  kept  even. 

Our  proposition  then,  shortly  stated,  is  tiiis :  "  Let  the  Society  appoint  a  committee 
i^uch,  in  the  first  place,  would  inrite  onr  members  to  send  in  all  analyses  of  waters 
collected  in  their  districts,  which  from  personal  knowledge  they  consider  as  nnpoUatedy 
together  with  a  few  instances  of  poUated  waters,  and  in  the  second  place  airaqge  9fA 
pnUish  the  rasnits  in  Thb  Amaltst." 

There  can,  we  take  it,  be  little  doabt  that,  if  they  will  only  fairly  fit  themselyes  fbr 
the  task,  the  greater  part  of  the  general  analytical  work  of  the  coontry  will,  in  process  of 
time,  fidl  into  the  hands  of  Pablic  Analysts.  Mach,  howeyer,  remains  to  be  done  before 
saeh  a  point  is  reached,  bat  meanwhile  a  society  like  oars  coald  greatly  fiMilitate  progress 
towards  sach  an  end  if  only  its  members  woald  bear  in  mind  that  here,  as  elsewhere,  onion 
is  strength,  and  would  heartily  co-operate  with  each  other  in  the  advancement  of  knowledge. 

As  a  small  contribation  to  the  proposed  collection  of  district  standards,  and  in  the  hope 
of  starting  the  movement,  we  give  a  series  of  analyses  of  waters  from  the  Isle  of  Wight^ 
which  we  hope  will  show  not  only  the  utility  of  our  proposed  district  standards,  but  will 
also  illustrate  the  danger  of  judging  a  water  by  any  general  rule  regardless  of  surrounding 
conditions. 

In  the  following  Table  (I.)  Nos.  1  to  12,  ranged  in  the  order  of  their  position  along  the 
chalk  downs  and  difis  firom  Shanklin  to  Blackgang  (a  distance  of  eight  miles),  may  be  taken 
as  illustrating  the  composition  of  the  unpolluted  water  supply  of  the  district.  In  Table  II., 
Noe.  18 — 20,  we  give  a  few  more  or  less  polluted  samples  firom  tiie  same  district.  The 
whole  of  these  samples,  most  plainly  polluted,  as  a  comparison  with  Table  I.  will  show, 
would  have  passed  more  or  less  readily  the  test  of  any  arbitrary  standard. 


TABLE  I. 
OBAIN8  PBB  GALLON. 
1878.  July,  1880.  April,  1881. 


^1   iitt  II  I  I 


^      ,3a        »      p-}^       o       h      OB 

CUorine    318    2*70    804    2*97    2-44    219    2-59    2*72    8*05    340    6^    4-18 

Sil|)liiirio  Add    '86      *80  '81      ^9      -79      *65 

Nitric  Acid (N,Os)    ....      '62      -48      '38      -32      -45      -64      -69      -34    069      -47    0-45    O'iO 

Free  A"''"^^'^^    '004   none   -001    '001    -001    -0       -001  none  none  none  none  none 

Albaminoid  Ammonia    ..      -002     008    -001     001    -0010-001    *001  none  none  0*0017  0*0022  0*0014 

XoUl SoUda 20*50  22*82  210    22-68  24-67  2500  24-27  22*59 22*81  98'^6  81*98  24*08 

Loss  on  ignition 2-80    2*24    1*12 

Hardness, total    12-9    14*1    14*8    14*9    170    17*2    16*7    14*8    15*5    19*      19*      16* 

2*7     «*0      8*4      2*9      8^      M     »0     8^      8*7      4-        6*        9-8 


'  •  •• 
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TABLE  D. 
GRAINS  FEB  OALLOM. 
All  Jaauaxj,  1881. 
18  14  15  16  17  18  19  30 

^       4      ^       J       a       I       I 

I       "J      «i     H     !i     It     it 

&  m&        m  A  ^  A 

Ohlorine 6*32          8-47  8.87          308  4-63          4*55  5-88         4-20 

Snlphurio  Add 1.82  1*85          119  4-62  254  8*99          1*87 

Nitric  Acid 8*86            -89  1*88          1-02  1*98          8-71  8*78          1-47 

Free  Ammonia none         none         none         -0005  *001  0*0002  0*0004        '0056 

Albmninoid  Ammonia  . .        00021       none         *001        0*003  004  00007  0*0030        *0049 

Total  BoUdfl    86*98  28*47  30*05  27*02  44*48  89*9  41*23  82*69 

Lots  on  Ignition    2*52 

HardneflB,  total 18-  16*8  17*  16*8  20*7  22-4  23*8  18*5 

permanent  ..        8*5           8*9  4*5           8*6  84           8*8  6*7           6-2 

In  reference  to  the  polluted  waters,  18 — 20,  a  few  explanatory  remarks  maj  be  of 
interest. 

18.  Above  the  well,  not  far  distant  from  it,  are  situated  deep  cesspools  sunk  in  the 
ohalk. 

14.  The  conclusion  drawn  from  comparison  of  this  water  with  its  immediate  neighboors, 
namely,  that  it  is  somewhat  polluted,  was  strikingly  borne  out  by  a  oarefnl  investigation  of 
the  sorroondings  of  the  well,  an  old  cesspool  being  foond  in  its  immediate  proximity. 

16.  Well  in  a  little  yard,  sarronnded  by  houses  and  stables. 

17.  Stables  close  to  well. 

18.  Much  frequented  urioal  within  8  yards  from  well.  The  complete  oxidation  of  the 
ureal  ammonia  is  remarkable. 

19.  Donkey  shed  without  drains  almost  on  the  top  of  well. 

20.  Well  in  slaughterhouse,  organic  refrue  in  abundance. 

TABLE  in. 

OBAINB  FEB  GALLON. 

Feb.  1876.  Feb.  1883.  April  1881.  July  1861.  Jnly  1881.  Jnly  1881.  July  1881. 

Newpovl  Oaxigbrooke     Nonnan'f 

Poblio       WeUiMMr        Otttto  LaaA  StHelan'a     SpilBaak   Hone  Bud 

Sup^.      Newport.  Well.  Vort.  Fort.  7ort  Foci. 

Ohlorine 2*23  2*09  5*42  18*02  7*98  2*87           5-82 

SolphnricAoid -36  2*88 

Nitric  Add  ••.. 107            -42  5*99  trace           trace  trace  trace 

Free  Ammonia 0003  0*004  0*0129         0075  0*004  0*089         0*070 

Albuminoid  Ammonia 0*003  0005  00070         0004  0*003  0001  0*001 

Oxygen  absorbed  in i-honr. .  0-0252         0014  0010  0*008         0*000 

Oxygen  absorbed  in  4  hours  0*0686         0*014  0018  0*018         0009 

Total  Solids  22-28  26*95  87*80  87*80  27*16  22*68  23*52 

Loss  on  Ignition   217  2*52            *1*40  1*40  0*56           0*84 

Hardness,  total 15*  15*  16*                8*  8*  8-              5*5 

„         permanent 8*               6*3  6*5              2*  2*5  1-               1*5 

Phoq»horicAold strongtracc  strongtrace  trace  minutetraoe  trace    minntetraee 

As,  perhaps,  of  general  interest,  and  in  a  measure  connecting  the  waters  of  Table  I.  with 

the  water  on  the  neighbouring  mainland  coast,  we  give  in  Table  HI.  analyses  of  the  Newport 
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sapplj,  of  the  water  from  the  deep  well  at  Oarisbrooke  Castle,  and  finally  of  waters  from 
the  four  iron  Forts  at  Spithead.  The  wells  supplying  these  forts  ocenpy,  we  belieye,  a 
unique  position  in  England.  They  are  sunk  on  artificial  islands,  at  a  considerable  distance 
from  the  shore,  and  though  many  hundreds  of  feet  in  depth  pass  entirely  through  sand 
and  gravel.  The  most  notable  feature  in  these  waters  is  the  very  large  amount  of 
ammonia  they  contain,  and,  considering  their  source,  the  small  proportion  of  chlorine. 
The  latter  fact  proves,  that  in  spite  of  the  permeability  of  the  overlying  strata,  little  or  no 
sea  water  finds  its  way  into  the  well,  being  evidently  kept  out  by  the  superior  pressure  of 
the  firesh  water  derived  from  the  high  collecting  grounds  of  the  adjoining  mainland.  The 
well  at  Norman's  Land  Fort  is  568  feet  deep,  measuring  from  high  water  mark.  Water 
riaes  to  within  V4l"  from  level.     Stratum :  loose,  sharp,  light  grey  sand,  and  a  little  clay. 

St.  Helen's  Fort  Well  is  172'  in  depth,  water  rising  to  6  feet  from  the  water  mark. 
Stratom :  dark  sand  and  clay. 

Spit  Bank  Fort :  depth  (A  weU  d96'6",  the  water  rising  to  within  I'lO"  of  high  water 
mark.     Stratum :  fine  grey  sand. 

Horse  Sand  Fort :  depth  of  well  665'8''  below  high  water  mark,  water  rising  to  within 
I'll".    Stratum :  dear  sharp  light  grey  sand. 

The  distance  from  Spithead  to  Shanklin  is  about  10  miles. 

The  analyses  being  made  at  different  times,  the  amounts  of  sulphuric  acid,  **  oxygen 
absorbed,*'  and  "loss  on  ignition,"  were  not  taken  in  every  case. 

Li  conclusion,  we  can  only  express  our  willingness  to  aid  the  Society  to  the  best  of  our 
ability  in  any  steps  which  they  may  wish  to  take  in  the  direction  indicated  in  our  paper. 

Mr.  Hehner  said  that  he  was  of  opinicm  that  it  was  a  great  mistake  to  call  nitric  acids 
previous  contamination.  There  were  cases  of  wells  which  contained  no  free  or  albuminoid 
ammonia,  or  practically  none,  but  yet  were  evidently  polluted  from  cesspits  close  to  the 
wells.  In  some  cases  the  nitric  acids  came  to  15  per  thousand,  and  it  would  be  called 
old  contamination,  yet  it  was  as  recent  as  could  be.  He  was  convinced  that  under 
favourable  eircamstances  even  filtration  through  three  or  four  feet  of  soil  would  so 
completely  remove  all  organic  matter  that  the  water  would  readily  pass  the  various 
arbitrary  standards  which  had  been  laid  down. 

The  President  congratulated  the  Society  on  having  another  valuable  paper  at  its  second 
meeting  this  year,  and  pointed  out  that  the  curious  fitll  in  nitric  acid  in  sample  11  might  be 
attributed  to  that  well  being  on  the  other  side  of  a  very  extensive  fault.  With  regard  to  salt 
infiltration,  he  thought  it  was  salt  spray  as  well,  and  gave  two  illustrations  in  the  ease  of 
Gibraltar  water.  One  was  from  a  tank  situated  at  a  large  convent  there — the  tank  was  a  well 
eoncreted  solid  tank,  and  yet  he  had  known  the  water  to  contain  175  grains  of  salt  per 
gallon.  Again,  one  half  of  Gibraltar  consists  of  lime  stone  rock,  which  had  probably  been 
thrown  np  some  time  or  other,  and  it  contained  80  grains  of  salt  per  cubic  foot,  and, 
therefore,  it  was  not  to  be  wondered  at  that  the  water  was  salt.  As  to  the  members  of  the 
Society  giving  them  some  district  standards,  he  said  by  all  means  let  them  do  so. 

Mr.  Bernard  Dyer  said  that  everyone  must  agree  with  the  President  that  the  paper 
jnat  read  was  a  most  valuable  contribution  to  the  literature  of  the  Society,  and  the  latter 
portMm  ol  it  formed  a  very  interesting  contribution  on  the  subject  of  nitrification,  upon  which 
MmnehUc^badlately  been  thrown.  With  regard  to  the  suggestion  at  to  district  itandardi, 
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it  would  no  doabt  be  a  highly  usefol  thing  if  they  oonld  get  conntry  members  to  send  tiiem. 
It  was  true  that  in  some  instances  conntry  members  had  objected  to  do  anything  of  the  land  on 
the  gronnd  that  it  would  interfere  with  their  local  practice,  and  place  local  statistics  at  the 
disposal  of  other  analysts,  but  he  was  sure  there  were  advantages  which  should  quite  outweigh 
those  ideas,  even  from  the  most  selfish  point  of  view  of  any  member,  and  if  anything  of  the 
kind  were  done,  Mr.  Hehner  and  himself  as  secretaries  would  be  very  pleased  to  undertake 
any  work  which  might  be  thrown  upon  them  in  connection  with  the  matter. 


ON  SO-CALLED   "PREVIOUS  SEWAGE  CONTAMINATKM^r." 

Bt  a.  Ashbt,  M.B.,  AND  Otto  Hbhnxb,  F.I.O. 
Bsad  before  the  Society  of  Public  Analysts,  on  March  lith,  1888. 
In  the  paper  by  Dr.  Dupre  and  one  of  us  read  before  this  Society  last  month,  a  striking  instance 
was  given  of  the  rapidity  with  which  sewage  is  deprived  of  its  organic  constituents  by  filtration 
through  soil,  and  it  appeared  to  us  that  it  would  be  of  importance  to  multi|4y  evidenee  of 
thk  sort  by  giving  further  illustraticms  of  this  observation.  With  this  olject  in  view  we 
have  made  exact  local  observations  of  the  surroundings  of  wells  from  which  various  waters 
we  have  analysed  have  been  derived. 

We  have  purposely  selected  such  analyses  as  show  a  very  large  amount  of  nitric  acid, 
little  free  ammonia,  and  small  or  moderate  quantity  of  organic  matter,  as  indicated  by  the 
albuminoid  ammonia. 

The  examples  have,  with  one  or  two  exceptions,  been  taken  from  districts  with  which 
one  or  the  other  of  us  is  specially  familiar.  The  towns  of  Derby  and  Newark-on-Trent, 
which  are  both  situated  on  the  variegated  marl  of  the  Trias,  with  here  and  there  alluvial 
gravel  deposits,  have  furnished  the  greater  number  of  them,  the  Marlstone  Rook  bed  of 
the  Middle  Lias,  and  the  chalk  famishing  a  few  others. 

The  nitric  acid  is  unusually  high  in  many  of  the  Newark  waters,  fieie  the  surface 
wells  vary  in  depth  from  seven  or  eight  to  twenty  or  twenty-five  feet,  but  few  are  so 
deep  as  twenty  feet  The  wells  are  fed  with  surface  water.  In  all  instances  the 
contamination  of  the  waters  has  its  origin  at  very  short  distances  from  the  wells  them- 
selves ;  many  of  the  waters  were  specially  examined,  because  they  were  plainly  the  medium 
by  which  typhoid  fever  had  been  spread.  From  the  position  of  the  welk  and  the  distance 
of  the  polluting  soirees  from  them,  it  is  quite  plain,  that  the  pollution  eannot  be  aooorately 
termed  **pretfious"  but  that  perfectly  leoent  sewage  continuously  finds  its  way  into  the 
wells. 

The  nitric  nitrogen,  though  approximately  measuring  the  amount  of  the  sewage 
contamination,  cannot  in  any  way  be  held  to  indicate  the  proportion  of  previous  sewage 
eontandnation. 

In  these  localities  we  have  very  seldom  found  waters  with  any  large  quantity  of  free 
ammonia,  and  in  many  wells  under  ahnost  identically  the  same  conditions  with  respeot  to 
the  liability  to  pollution,  we  have  many  times  found  waters  with  high  nitrates,  but  in  which 
much  less  oxidation  of  the  organic  matter  has  taken  place.  In  newly  made  welk  situaied 
in  more  recently  inhabited  parts,  the  oxidation  is  often  less  complete,  the  poUatiiig  <»ganic 
matter  bdng  less  changed  into  nitrates ;  but  when  the  soiroondiiig  groiuid  has 
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wen  saturated  with  sewage  matters,  and  has  become  converted  into  a  nitre-bed  as  it  were, 
then  the  oxidation  is  carried  much  further ;  yet  surely  it  cannot  with  any  reason  be  urged 
that  water  which  has  passed  through  such  a  sewage  befouled  soil  is  likely  to  be  the  less 
dangerous  on  that  account,  notwithstanding  that  much  of  the  organic  nitrogen  may  appear 
as  nitrie  acid  instead  of  in  its  original  form.  In  the  Newark  series,  the  nitric  nitrogen 
amounts  on  the  arerage  to  about  7  in  100,000,  whilst  the  albuminoid  ammonia  nitrogen, 
which,  by  the  way,  does  not  represent  the  whole  or  even  a  constant  proportion  of  the 
organic  nitrogen  left  in  the  water,  amounts  to  only  about  *001,  7,000  parts  have  therefore 
been  oxidised  and  only  one  left,  which  shows  that  this  residue  is  of  a  different  and  far 
more  permanent  character  than  the  bulk,  and  we  maintain  that  this  remainder  of  organic 
matter,  however  small  it  may  be,  representing  in  all  probability  the  organised  and  living 
part  of  the  polluting  matter,  may  be  a  most  potent  agent  as  a  disease  carrier.  Therefore 
it  mattera  not  whether  it  appears  in  the  analytical  results  as  0*1  or  0*0001,  or  any  less 
quantity  ;  the  opinion  of  Dr.  Tidy,  that  the  greatest  danger  lurks  in  the  readily  oxidisable 
matter,  notwithstanding.  It  follows  that  greater  significance  attaches  to  minute  quantities 
of  organic  matter,  when  accompanied  by  any  excess  of  chlorine,  nitric,  phosphoric  and 
iulphnrio  acids  over  and  above  the  normal  standards  belonging  to  the  natural  unpolluted 
water  of  the  geological  formation  from  which  the  sample  under  examination  may  have  been 
taken,  than  when  the  substances  mentioned  are  normal  in  amount.  In  other  words,  we 
should  rather  judge  the  quality  of  a  water  by  the  mineral  constituents  enumerated,  than  by 
the  organic  indications,  readily  changeable  as  they  are. 

Bacteria  and  germs  probably  resist  oxidation  to  a  far  greater  extent  than  putrescible 
effete  animal  matter :  they  are,  in  fact,  probably  the  agents  by  which  those  substances  are 
nitrified.  They  would  furnish  in  the  analysis  an  amount  of  organic  carbon  and  nitrogen, 
or  of  albuminoid  ammonia,  may  be,  in  the  third  or  fourth  place  of  decimals;  yet  surely, 
since  they  are  the  morbific  agents,  the  danger  is  none  the  less  if  those  figures  are  small. 
We  found  the  amount  of  albuminoid  ammonia  yielded  by  a  Daphnia  pulex  to  be  represented 
in  an  ordinary  distillation  by  *0005  in  100,000,  yet  how  many  bacteria  or  other  germs  would 
it  not  take  to  furnish  as  much  organic  matter  as  existed  in  that  entomostracan  ?  Doubtless 
many  more  than  would  suffice  to  communicate  disease. 

It  has  devolved  upon  one  of  us,  to  examine  some  water  which  had  poisoned  and  nearly 
killed  several  beasts  and  horses.  It  was  proved  to  be  loaded  with  arsenic,  which  had  found 
itM  way  into  the  well  through  some  oolite  limestone  from  a  crew  yard  nearly  fifty  yards  off 
where  some  arsenical  sheep  dipping  had  been  thrown  away. 

Again,  a  gentleman,  who  had  had  scarlet  fever  in  his  house,  put  some  carbolic  acid  into 
kifl  privy  vault  to  disinfect  it,  with  the  unpleasant  result  of  nearly  poisoning  some  of  his 
friends,  who  were  about  to  partake  of  his  whisky  and  water,  but  who  were  deterred  from 
drinking  it,  owing  to  its  highly  disagreeable  flavour,  for  which  they  were  at  a  loss  to 
aeeoont.  Their  host  readily  recognised  this  as  due  to  the  carbolic  acid  which  had  travelled 
from  the  privy  into  his  well,  a  distance  of  about  fifty  yards.  This  leads  us  to  ask,  if  those 
tabctaaces  can  pereolate  so  far  through  the  ground,  is  it  not  more  than  probable,  that 
disease  germs  may  not  travel  at  least  an  equal  distance,  although  most  of  the  more  easily 
oxidisable  putrescent  effete  substances  may  have  beeoipe  mor^  or  le^s.  change  into  nitrate  ^ 
cm  the  way? 
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We  have  long  felt,  and  have  acted  on  the  opinion,  that  chemical  analysis  of  water 
may  ftimish  valaable  positive^  bat  not  negative  evidence  of  p6llation,  and  it  is  highly  gratifying 
to  as,  that  this  is  so  strongly  insisted  apon  by  Dr.  Bachanan  in  his  remarks  apon  Dr.  Cory's 
inyestigation  on  waters  prepared  for  analysis  by  intentional  pollutions,  in  the  Eleventh 
Annaal  Beport  of  the  Medical  Officer  of  the  Local  Government  Board,  and  also  to  a  great 
extent  by  Professor  Mallet  in  a  report  to  the  National  Board  of  Health,  Virginia. 

The  resalts  of  the  analyses  are  expressed  in  parts  per  100,000. 


DERBY  WELL  WATERS. 
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Disfeanoe  of  SooroM  of  PoUntioii. 
Adjoining  farm  yard  and  pig  styes. 
10  yards  from  privies,  drain  18  inches  distant, 

close  confined  yard. 
10  yards  from  privies,  drain  2  yards,  garden. 
7  yards  from  privies,  drain  3  feet. 
15  yards  from  privies,  drain  direct  over  well, 

paved  jard. 
7  yards  from  privies,  drain  2  yards,  garden 

covered  with  fowl  pens. 
3  yards  from  pail  closets,  drain  2  feet. 

17  yards  from  privies,  drain  2  feet,  garden 
with  fowl  pens. 

10  yards  from  privies,  drain  2  feet,  garden 
ground. 

18  yards  from  privies,  drain  3  feet. 

13  yards  from  pail  closets,  drain  2  feet,  garden 
covered  with  fowl  pens. 

11  yards  from  pail  closets,  drain  8  yards, 
fowl  pens. 


Dutancc  of  Sonroes  of  Pollution. 
Grate  drain  and  ash  pit  6  ft.,   w.c.  drain  19 

ft.,  large  privy,  68  ft. 
Ash  pit  and  w.o.  drain  clone,  drain  10  ft. 
Grate  and  drain  3  ft.,  privy  31  ft. 
Uneven  open  channel,  grate  and  drain  dose, 

enormous  privy  vault  for  12  houses,  18  ft.  6  in. 
Open  channel  from  urinal  over  top  of  well,  w.c. 

drain  close,  privy  11  ft. 
Gully  and  drain  3  ft.,  privies  60  ft. 
Uneven  open  channel,  grate  and  drain  close,  2 

large  ash  pits  14  ft. 
Gnlly  and  drain  20  ft.,  enormous  privy  unemptied 

for  three  years  25  ft. 
2  gullies  and  drains  3  and  6  ft.,  privy  45  ft. 
Grate  and  drain  3  ft.,  ash  pit  25  ft.,  privy  30  ft 
Grate  and  drain  dose,  w.c.  12  ft.  • 

Uneven  surface  channel  dose,  privy  vault  31  ft. 
Privy  emptied  once  in  2  years,  13  ft.,  lanre  ash 

pit  12  ft. 

Grate  and  drain  8  ft.,  w.c.  drain  15  ft.,  laige 

midden  and  urinal  47  ft. 
Privies  ahout  80  ft. 
Privy  14  ft.,  uncovered  ash  pit  10  ft.  6  in.,  seoUery 

drain  3  ft.,  w.c.  drain  24  ft. 
Drain  close,  privies  on  each  side  39  ft. 
Gollies  and  drains  11  and  21  ft.,  privy  82  ft., 

cttapod  abont  50  ft 
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OTHBB  WELL  WATEBS. 

Well  90  ft  deep  in  chalk,  privy  about  20  ft., 
cesspool  45  ft.,  old  cesspool  30  ft. 

Uncovered  ash  pit  about  15  ft.,  leakhig  sewar 
about  80  ft. 

Slop  hole  about  6  ft.,  privy  and  leaking  sewer 
near. 

Well  22  ft.  deep,  privies  7  and  18  ft. 

Mr.  Eingzett,  in  referring  to  the  qnestion  of  the  propagation  of  disease  by  germs, 
said,  that  soon  after  Dr.  Tidy  road  his  paper  before  the  Ghemieal  Society,  he  (Mr.  Kingsett) 
cidled  attention  to  some  experiments  he  had  made,  which  consisted  of  the  estimation  of 
the  power  of  dilate  extract  of  meat  solutions  of  absorbing  oxygen  from  permaganate.  He 
foond  that  at  first  the  redacbg  capacity  increased,  whilst  the  solution  became  swarming 
with  bacterial  life,  and  snbseqaently  the  amonnt  of  oxygen  absorbed  became  less  and 
leas.  A  single  germ,  incapable  of  being  detected  by  analysis,  might  be  capable  of  prodoebg 
disease. 

Dr.  Dapr6  said,  he  did  not  think  that  the  oxydation  process  had  oyer  misled  him,  but 
of  coarse  the  results  obtained  by  its  aid  should  be  interpreted  in  the  sense  of  the  paper  read 
recently  by  himself  and  Mr.  Hehner.  If  a  water  conformed  to  the  standard  of  the  district 
or  the  geological  formation,  it  might  be  regarded  as  pure.  A  fairly  deep  well  water  should 
absorb  no  oxygen,  whilst  a  shallow  well  water  generally  did  absorb  more.  If  a  deep  well 
water  absorbed  only  a  fraction  of  the  amount  used  up  by  the  shallow  well  water,  he  should 
ouhesitatingly  condemn  the  former  as  polluted.  Therefore,  in  judging  of  the  amount  of 
oxygen  absorbed,  the  character  of  the  well,  its  depth,  geological  formation,  &c.,  had  to  be 
taken  into  account.  As  to  the  germ  theory,  he  did  not  think  that  a  single  germ  had  ever 
produced  disease ;  it  was  very  likely  that  it  required  a  good  many  germs  to  do  so  in  a 
healthy  subject.  He  strongly  protested  against  the  permaganate  process  being  designated, 
as  was  now  so  generally  done,  Dr.  Tidy*s  process.  Dr.  Tidy  had  but  very  littie  to  do  with 
it,  and  it  had  been  used  long  before  him  by  a  whole  number  of  chemists. 

Mr.  Harland  said  that,  as  a  rule,  90  per  cent,  of  analysts  had  to  giye  an  opinion  on  a 
water  without  being  able  to  obtain  any  information  as  to  where  it  came  from.  He  thought 
it  was  unfair  to  single  oat  one  test,  and  to  say  that  that  was  of  no  yalue  and  no  use, 
because  on  submitting  it  to  certain  unusual  conditions,  uncertain  results  were  obtained. 
No  eommercial  analyst  would  take  one  test  and  say  the  result  is  of  no  yalue,  because  when 
judged  with  the  other  results  it  might  be  of  the  utmost  value.  Analysts  neyer  condemned 
or  passed  a  water  on  the  oxygen  absorbed — ^they  might  just  as  well  do  so  on  the  total 
solids  or  salt.  As  to  the  germ  theory,  he  suggested  that  the  soil  on  which  the  germ  fell 
might  haye  something  to  do  with  the  matter.  Beferring  to  the  paper  just  read,  with  regard 
to  the  waters  Nos.  8  and  4,  he  thought  it  yery  peculiar  if  those  waters  were  contaminated 
with  animal  or  sewage  matter,  that  with  the  total  solid  matter  of  101*8  and  168*4  the 
chlorine  should  be  as  low  as  6*7  and  12*5. 

Mr.  Dyer  said  it  was  clear  that  the  more  they  knew  of  water  analysis,  the  more  they 
WW  the  absolute  fallacy  of  relying  upon  anything  but  a  tolerably  full  examination.  One 
member  had  said  that  analysts  were  not  in  the  habit  of  relying  upon  one  test :  perhaps 
that  was  the  case,  thanks  to  the  exertions  of  the  Society  during  the  last  two  or  three  years, 
but  there  were  some  persons-^medioal  o£Eicers  of  healtht  Ac. — ^who  did  undertake  to 
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examine  waters  and  give  an  opinion  upon  isolated  tests,  and  the  permanganate  process  was 
the  most  fallacious  as  an  isolated  test.  They  knew  that  what  at  one  time  of  the  month  was 
a  normal  proportion  of  oxygen  absorbed,  ceased  altogether  to  be  normal  at  another  time. 
After  Dr.  Tidy  had  read  his  paper,  he  (Mr.  Dyer),  made  a  number  of  experiments  on  the 
permanganate  test  with  New  River  water,  purposely  contaminated  with  urine  and  sewage, 
simply  for  the  purpose  of  comparing  them  with  the  free  and  albuminoid  ammonia  tests,  and  he 
found  that  many  of  the  waters  which  passed  by  Tidy*s  test  would  be  condemned  by  the 
Wanklyn  process.  He  thought  the  albaminoid  ammonia  process,  although  sometimes 
fallacious,  was  less  apt  to  be  so  than  the  permanganate  test.  He  would  bring  his 
experiments  before  the  Society  at  the  next  meeting. 

The  President  said  that  the  main  defect  of  the  oxygen  test,  was  that  at  present  they 
had  no  readily  available  mode  for  obtaining  the  dissolved  oxygen  in  the  water.  Many 
waters  contained  very  notable  quantities  of  it.  It  was  without  action  at  ordinary  atmospheric 
temperature,  but  became  active  when  the  water  was  heated  and  very  seriously  affected  the 
permanganate  test  proper.  As  to  the  analyses  which  had  been  referred  to  that  evening, 
he  was  sorry  that  they  had  no  information  as  to  the  character  of  the  deposit.  He  firmly 
believed  that  if  those  wells  were  polluted  with  drainage,  sewage,  &c.,  a  microscopical 
examination  would  have  been  sufficient  to  have  given  most  convincing  proof  in  many  oases. 
In  one  case  of  his  own,  to  which  he  alluded,  he  had  detected  by  the  microscope  several 
unsatisfactory  appearances  in  a  water  from  a  well  840  feet  deep  in  the  sandstone,  and 
condemned  it,  with  the  result  of  raising  a  very  violent  storm  among  the  inhabitants. 
Inquiries  were  made,  and  it  was  found  that  on  the  very  day  on  which  his  sample  was  takea 
some  plumbers  had  been  down  the  well  and  had  misconducted  themselves. 

Dr.  Ashby  said,  that  as  none  of  them  knew  how  many  germs  it  would  take  to  start 
typhoid  or  any  other  fever,  the  only  proper  course  was  to  condemn  any  water  which  had 
a  chance  of  containing  them.  Of  all  qualitative  tests  he  thought  the  one  for  phosphorio 
acid  the  most  valuable  one.  He  was  very  much  struck,  on  looking  through  Dr.  Dapr^'s 
analyses,  made  or  Dr.  Gory,  with  the  close  connection  between  pollution  and  phosphoric 
acid,  even  when  the  amount  of  added  pollution  (excreta)  was  too  small  to  be  indicated 
by  any  other  means. 

Mr.  Hehner,  at  the  close  of  this  discusssion,  in  which  a  number  of  other  members  took 
party  said  that  he  was  sorry  to  see  that  the  paper  which  was  supposed  to  be  under 
discussion  had  altogether  been  lost  sight  of.  He  was,  therefore,  anxious  to  state  in  a  few 
words  the  object  he  and  Dr.  Ashby  had  in  writing  the  paper,  and  it  was  this,  that  from  the 
proportion  between  free  or  albuminoid  ammonia  or  from  their  amounts,  or  from  the  quantity 
of  organic  matter  generally,  no  conclusion  whatever  could  be  drawn  as  to  the  age  of  the 
pollution ;  that  sewage,  fresh  as  could  be,  was  present  in  the  whole  of  the  instances  given 
in  the  paper,  bat  that  yet,  in  Dr.  Frankland's  expression,  it  would  have  been  reported  as 
"  previous." 

A  Chemical  Club  has  been  formed  in  Manchester  for  the  pnrpose  of  drawing  together  Scientific, 
Analytical  and  Manufacturing  Chemists,  and  gentlemen  connected  with  the  Chemical  trade.  The 
rooms  of  the  club  are  supplied  with  all  the  leading  English  and  Foreign  Journals.  A  valuable 
Chemical  library  is  in  coarse  of  formation,  and  it  is  hoped  that  by  such  means  technical  chemistry 
will  be  benefited  by  the  closer  union  of  scientific  chemistry.  The  President  of  the  club  is  Mr.  Ivan 
Levenstein,  the  well-known  Aniline  Colour  Manufacturer,  and  the  Secretary  is  Mr.  J.  Carter  BdQ, 
Anaiyst  for  the  Borough  of  SaUord. 
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NOTE  ON  SELENIUM  AS  AN  ACCIDENTAL  ADULTERATION  OF  COMMERCIAL 

SULPHURIC  ACID. 

Bt  Db.  Drimkwatsb,  Leotubeb  in  Chbmistbt,  Edin.  Sohool  of  Medioinb. 

Rsiul  before  the  Society  of  Public  Analytts  on  the  \^th  March,  1888. 

I  HATS  had  oeeadon  lately  to  examine  a  nnmber  of  samples  of  snlphnric  acid  which  have 

been  rejected  by  mineral  oil  manufacturers,  and  as  some  of  the  results  are  a  little  uncommon 

I  have  thought  them  interesting  enough  to  lay  before  the  Society. 

The  impurity  most  dreaded  by  the  refiners  of  the  products  of  shale  distillation  is  nitric 
leidt  which  acts  upon  the  hydrocarbons  in  one  of  two  ways,  either  as  an  oxidising  agent  or 
as  a  producer  of  nitro  substitution  products,  either  of  which  actions  spoil  the  product  for 
commercial  purposes. 

Within  the  past  three  weeks  I  have  received  various  samples  of  acid  which  were  found 
to  be  damaging  the  oils,  both  by  entailing  loss  on  the  finished  product  along  with 
deterioration  in  quality.  These  samples  were  all  supposed  to  contain  nitric  acid.  I  should 
mention  that  they  were  all  '*  stone  "  acids. 

I  examined  them  all  qualitatively  with  the  ferrous  sulphate  test ;  some  were  entirely 
free,  others  gave  a  slight  colouration,  one  only  gave  indication  of  nitric  acid  in  considerable 
quantity. 

These  results  somewhat  surprised  me,  for  I  knew  that  the  complaint  would  not  be 
made  without  sufficient  reason.  The  only  logical  conclusion  to  come  to  was  that  there  was 
aomeihing  else  present  besides  nitric  acid,  which  was  acting  injuriously  on  these  complex 
hydrocarbons. 

The  one  sample  which  appeared  to  contain  a  considerable  quantity  of  nitric  acid  was 
plaeed  in  a  nitrometer  and  treated  in  the  usual  manner.  On  agitating,  the  whole  surface 
of  the  mercury  was  blackened,  and  on  allowing  the  instrument  to  stand  a  dark  brown  or 
brownish  black  powder  collected  on  the  surface  of  the  mercury.  This  was  separated  and 
an  attempt  made  to  dissolve  it  in  hydrochloric  acid,  but  it  appeared  to  be  insoluble.  Nitric 
acid  seemed  to  have  very  little  action  on  it.  A  small  quantity  was  next  heated  on  charcoal 
when  it  volatilized  with  a  peculiar  bluish  fiame  and  characteristic  odour,  which  I  at  once 
recognised  as  due  to  selenium.  Further  experiments  were  made  which  led  me  to  the 
eondusion  that  this  powder  was  selenide  of  mercury  formed  by  direct  union  in  the 
nitrometer,  but  in  this  I  was  partly  mistaken. 

Selenium  then  and  not  nitric  acid  was  the  objectionable  ingredient  in  the  vitriol.  The 
other  samples  were  now  agitated  in  the  nitrometer,  and  all  gave  varying  quantities  of  this 
brown  powder.  In  two  samples  the  weight  was  determined  and  found  to  be  as  follows, 
ftom  6  e.e.  €i  acid — 

No.  1  ss  *052  grammes. 
No.  2  =  -067 

On  diluting  the  vitriol  with  water  the  selenium  was  not  precipitated,  but  on  passing 
sulphuretted  hydrogen  through  the  diluted  acid,  a  reddbh  brown  precipitate  fell  down, 
which  I  subsequently  proved  to  contain  all  the  arsenic  and  selenium.  On  attempting  to 
separate  the  two  sulphides  several  difficulties  presented  themselves.  In  the  first  place  the 
mlphide  of  selenium  (so-called)  does  not  appear  to  be  of  constant  composition,  variable 
yiaatities  of  firee  snlphnr  being  thrown  down,  depending  to  a  great  extent  en  the  degree  of 
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oonoentration  of  the  soids.  In  the  second  place  it  is  not  an  easy  matter  to  separate  the 
arsenic  and  selenium  when  in  the  form  of  sulphides.  I  tried  strong  solution  of  carbonate 
of  ammonia,  hoping  to  dissolve  the  arsenic,  leaving  the  selenium  and  lead,  and  separating 
these  by  means  of  cyanide  of  potassium. 

On  carrying  out  this  process  with  acid  purposely  contaminated  with  kuown  quantities 
of  selenium  a  considerable  loss  took  place. 

I  next  tried  to  make  available  the  reaction  in  the  nitrometer  for  quantitative  purposes. 
A  known  quantity  of  selenium  (vitreous  form)  was  dissolved  by  heat  in  pure  sulphuric  acid. 
The  solution  was  of  a  dark  green  colour,  having  no  resemblance  to  the  disputed  samples 
which  were  all  of  a  rich  brown  colour,  and  on  shaking  with  mercury  the  whole  of  the 
selenium  was  precipitated  in  the  amorphous  form  as  a  red  powder.  It  was  also  precipitated 
in  the  same  way  by  water,  so  that  the  artificial  sample  behaved  in  a  different  manner  to 
the  original  samples. 

These  differences,  however,  partially  disappeared  either  on  boiling  for  about  two  hours 
or  on  exposure  to  light. 

On  exposing  the  green  coloured  selenised  acid  to  sunshine  for  a  day,  it  became  of  a 
reddish  brown  tint.  It  was  still  precipitated  by  water,  and  on  shaking  with  mercury  the 
formation  of  the  black  powder  was  noticed  to  a  slight  extent. 

The  boiled  sample  was  also  precipitated  by  water,  but  I  found  that  the  black  powder 
separated  by  agitation  with  mercury  was  not  constant  in  composition,  it  contained  free 
selenium  along  with  selenide  of  mercury,  for  it  partially  dissolved  in  hot  H,SO  to  a  greenish 
coloured  solution. 

Sulphurous  acid  was  the  next  reagent  tried. 

My  standard  solution  of  selenium  contained  *5  grammes  in  200  c.c.  of  pure  sulphuric 
acid,  hence  1  c.c.  =  *0025.  This  solution  was  made  in  the  cold,  and  fine  determinations 
were  made  with  varying  quantities  of  selenised  acid  with  the  following  results : — 

Se.  found.  Se.  calculated. 

No.  1   0028  -0026 

No.  2   -009   -01 

No.  8   -009 -01 

No.  4   -0024  -0025 

No.  6   0076  -0076 

Similar  experiments  were  now  made  with  the  same  acid  solution  after  boiUng  with 
hydrochloric  acid,  with  very  similar  results. 

This  process  was  now  tried  on  two  of  the  original  samples,  both  alone  and  with  the 
addition  of  hydrochloric  acid.    The  results  of  the  experiments  were  as  follows : — 

Without  HCI. 

No.  1  20  c.c.  gave  *048  grammes. 

No.  2 20  c.c.  gave  -07        „ 

With  HOI. 

No.  1  20  c.c.  gave  '052  grammes. 

No.  2 20  c.c.  gave  076        „ 

Sulphuric  acid  of  a  gravity  of  1*604  corresponiing  to  chamber  strength  seems  to  have 
very  little  solvent  power  for  selenium,  and,  combining  this  hei  with  the  results  of  the  above 


THE   ANALYST.  65 


e^eriments,  I  am  inclined  to  believe  that  the  seleniom  exists  in  the  chamber  acid  as 
Bolenioas  acid,  and  that  daring  the  concentration  the  SeO,  is  reduced  to  Se  by  the  SO.  always 
gifen  off  daring  concentration.  This  actien  would  not  be  complete,  and  hence  the  yitriol 
would  contain  both  selenium  and  selenious  acid. 

Both  the  element  and  its  acids  seem  to  have  a  powerful  action  on  mineral  oils,  but  the 
precise  way  in  which  they  act  I  am  at  present  unable  to  determine.  I  am  now  conducting 
some  experiments  to  settle  this  point.  I  belieye,  however,  that  the  olefins  are  chiefly  acted 
upon,  compounds  being  formed  analogous  to  sulphovinic  acid.  This  action  would  increase 
the  quantity  of  tar,  and  on  subsequent  distillation  a  portion  would  be  broken  up  and  distil 
oter  with  the  oil,  giving  it  a  bad  colour. 

Add  containing  selenium  cannot  be  used  by  brass  wire  workers :  it  blackens  the  wire ; 
lad  on  boiling  it  with  gas  liquor,  to  make  sulphate  of  ammonia,  it  turned  of  a  dirty  brown 
to  black  colour. 

The  matter  is  an  important  one  both  from  the  manufacturer's  and  analyst's  point  of 
▼iew,  and  this  I  hope  will  prove  a  sufficient  excuse  for  my  bringing  an  apparently  trivial 
matler  under  your  notice.  , 


NOTE  ON  A  NEW  FORM  OP  ETHER  APPARATUS. 
By  J.  West-Knights,  F.I.C,  F.C.S. 
Read  before  the  Society  of  Public  Analysts  on  the  lith  March,  1888. 
Ymoua  forms  of  apparatus  have  from  time  to  time  been  devised  for  the  extraction  of  fat 
from  the  natural  products  in  which  it  occurs,  by  means  of  ether  or  some  other  volatile 
•olfeiit,  all  of  which  are  similar  in  principle  although  they  differ  in  form.  The  best  known 
of  these  is  perhaps  the  one  known  as  Xoxheth's  tube,  in  which  the  solvent  is  passed  through 
the  substance  to  be  extracted  and  received  in  a  flask,  from  which  it  is  distilled  by  heat  and 
condensed  in  a  reflux  condenser  and  returned  to  the  tube  containing  the  substance.  The 
form  I  have  used  for  some  time  is  similar  in  principle,  but  is,  I  think,  in  many  ways  to  be 
preferred.  In  the  accompanying  sketch  A  is  an  ordinary  flask  connected  by  means  of  a 
cork  with  the  tube  of  an  upright  condenser ;  B  is  a  percolator  made  by  cutting  off  the 
bottom  of  a  suitable  sized  test  tube,  and  blowing  a  hole,  6,  in  the  side,  about  15  m.m.  from 
the  top,  and  is  attached  to  the  condenser  tube  inside  the  flask.  The  bottom  of  the  percolator 
is  tied  over  with  a  piece  of  fine  cambric,  the  substance  to  be  extracted  is  then  put  in  and 
covered  with  a  piece  of  filter  paper  or  glass  wool,  and  lastly  with  a  perforated  metal  disc 
about  2  m.m.  thick.  Ether  is  placed  in  the  flask  and  boiled,  its  vapour  escapes  by  the 
^eriare  b  up  the  condenser  tube,  and  after  condensation  it  falls  into  the  percolator  B, 
percolating  through  the  substance  back  into  the  flask,  the  process  being  continuous. 

The  advantages  of  this  apparatus  are :  the  percolator  being  inside  the  flask,  is  kept 
hoi,  u«.,  the  same  temperature  as  the  boiling  ether. 

The  tube  when  detached  being  perfectly  open  at  both  ends,  there  is  no  difficulty  in 
plaeiiig  and  removing  the  substance;  to  remove  the  extracted  substance  it  is  merely 
naeemary  to  take  off  the  cambric  and  gently  push  it  through  from  the  other  end. 

And  for  the  same  reason,  as  the  substance  can  be  tightly  and  evenly  packed  in  the 
tobe,  there  is  no  foar  of  the  ether  passing  through  in  channels. 
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And  lastly,  the  process  is  oontinnoas  instead  of  intermittent  as  in  Xoxheth*s  tube,  the 
result  of  which  is  that  perfect  extraction  can  be  obtained  in  a  shorter  time. 

I  have  found  this  apparatas  to  work  well  with  coarse  fibrous  substances,  such  as  oil 
cakes ;  finer  powders,  such  as  cocoa,  do  not  allow  the  ether  to  pass  quickly,  and  a  much 
greater  length  of  time  is  required. 


It  is  obvious  that  the  apparatus  coald  be  used  for  other  purposes  than  the-  extraction 
of  fat — e.g.,  for  the  extraction  of  alkaloids  from  bark  by  means  of  alcohol,  &c. 

In  the  discussion  which  ensued 

Mr.  Hehner  said,  that  it  was  difficult  to  make  any  observations  on  any  new  form  of 
ether  apparatus,  seeing  that  during  the  last  few  years  at  least  100  different  forms  had  been 
proposed.  He  himself  was  perfectly  satisfied  with  the  Xoxheth  tube,  the  advantages  of 
which  were,  that  it  worked  without  any  attention  being  given  it,  and  that  a  whole  milk  dish 
could  be  put  into  it. 

Mr.  Harland   said  that  the  apparatus  was  more  applicable  to  the  extraction  of 
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rabsUnees  wbieh  required  a  solvent  of  high  boiling  point,  such  as  bisnlphide  of  carbon. 
The  fiaet  of  the  hot  ether  coming  in  contact  with  the  fat  took  it  oat  in  a  much  less  space 
of  time  by  mere  soakage,  than  it  did  in  the  other  apparatus  referred  to. 

Mr.  Dyer  said  he  had  a  good  deal  to  do  with  determining  oil  in  oil  cakes,  and  the 
apparatos  which  he  used  was  the  old  fashioned  one  employed  by  Dr.  Yoelker,  which 
ha  described,  and  with  which  three  or  four  extractions  coold  be  done  easily  in  half-an-honr. 
It  was  the  same  apparatus  which  Dr.  Yoelker  used  many  years  ago. 

ICr.  Eingzett  said  he  had  never  used  any  other  form  of  apparatus  than  that — it  worked 
peifeetly,  and  a  better  apparatus  for  oil  cakes  could  not  be  desired. 


ON  THE  ADULTERATION  OF  COCHINEAL. 
CocHDosA!.,  according  to  the  manner  in  which  the  insects  are  killed,  is  met  with  in 
eommerce  in  two  different  forms,  as  dull  grains  dusted  wiUi  a  white  powder,  and  as  shining 
Uaekish-brown  grains  free  from  dust. 

The  white,  or  so-called  silvery  sort,  is  well-known  to  be  the  subject  of  various 
idulterations,  being  weighted  to  the  extent  of  ten  to  twelve  per  cent,  with  mineral  matters, 
heavy  spar,  carbonate  and  sulphate  of  lead,  chloride  of  lead,  talc,  &c.,  chiefly  bodies  whioh 
have  considerable  weight  in  a  little  bulk.  A  determination  of  the  weight  of  the  ash  left 
liter  incinerating  a  sample  of  cochineal  in  a  porcelain  crucible  generally  gives  the  degree  of 
adulteration,  whilst  a  genuine  sample  leaves  scarcely  one-half  per  cent,  of  ash.  On  account 
of  the  common  sophistication  of  the  silvery  kind,  consumers  have  gradually  come  to  prefer 
the  black  sort,  which  offered  a  greater  chance  of  purity,  tnough  the  appearance  of  the  ware 
might  be  in£nior.  Latterly,  however,  the  latter  kind  is  also  adulterated  by  the  addition  of 
mai^^ese,  sulphuret  of  lead,  oxide  of  iron,  Ac,  and  weighted  to  the  same  extent  as  the 
•ihary,  so  that  the  reason  for  preferring  it  has  disappeared. 

The  process  of  weighting  the  grain  with  mineral  matter  is  executed  with  such  skill  that 
it  b  often  difficult  even  for  experienced  buyers  to  detect  by  the  mere  appearance,  and  only 
a  determination  of  the  ash  can  lead  to  any  definite  conclusion. 

To  moisten  the  cochineal  in  the  cold  with  a  glutinous  liquid,  such  as  gum  water,  and 
then  to  add  the  mineral  matter  does  not  answer,  because  the  water  of  the  adhesive  solution 
dinolves  coloring  matter  out  of  the  cochineal  which  would  redden  the  white  mineral 
addttiona  and  alter  the  appearance  of  the  sample.  On  the  other  hand  this  meUiod  does  not 
allow  the  adulterant  to  penetrate  into  the  segment  of  the  cochineal,  but  is  merely  smeared 
OTir  the  surfiaee,  so  that  the  buyer  is  not  long  in  doubt. 

By  means  of  the  following  process  the  weighting  is  effected  in  perfection  and  is 
doobtiess  executed  in  this  manner  on  the  large  scale.  The  grain  is  exposed  in  a  boiler  to 
fteam,  with  the  precaution  that  it  is  not  moistened  by  condensed  water.  The  grain  swells 
19  to  a  large  volume,  and  out  of  the  chinks  between  their  segments  there  oozes  a  red, 

adhesive  juice,  which  serves  to  cement  the  mineral  matter.  As  soon  as  the  grain 
I  to  swell  it  is  withdrawn  from  the  atmosphere  of  steam,  the  steam  is  blown  off,  and 
the  eoehineal  ii  placed  in  a  drum  ;  the  mineral  matter  is  added,  and  the  drum  is  turned  till 
the  powder  turn  been  completely  fixed  by  the  glutinous  exudation  above  mentioned.    The 
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grains  are  then  shot  oat  of  the  dram,  and  dried  in  a  carrent  of  hot  air.  They  retom  to 
their  former  balk,  and  hold  and  partly  conceal  the  weighting  material  in  their  folds. 

By  this  procedare  white  weighting  materials  are  not  reddened,  and  dark  ones  are  little 
prominent,  since  the  greater  part  of  them  are  retained  and  covered  by  the  folds  of  the  dry 
cochineal,  and  there  is  no  saspicioos  dastiness. 

Hence,  consamers  must  the  more  be  recommended  to  bay  according  to  the  weight  of 
ash.  Certainly  this  test  is  aseless  in  case  the  adulterator  has  used  organic  instead  of 
mineral  matter  as  an  addition,  4*.^.,  flour  or  starch  for  the  silvery  kinds,  and  asphalt,  &o., 
for  the  dark  kinds.  But  it  must  be  remembered  that  in  case  of  such  additions  the  object  of 
weighting  is  to  a  great  extent  sacrificed,  as  the  organic  bodies  mentioned,  if  of  the  same 
weight  as  the  mineral  additions,  must  have  a  much  greater  bulk,  and  cannot  be  added  in 
safficient  quantity  to  make  the  fraud  remunerative. — Dingier'*  PolyUch.  Journal. 


EFFECTS  OF  OILS  ON  METALS. 
By  C.  W.  Volnbt. 
In  the  following  I  give  the  results  of  an  investigation  of  the  effects  of  different  oils  upon 
metals.  The  investigation  was  undertaken  in  consequence  of  some  preceding  papers, 
bearing  upon  the  subject  of  the  acidity  of  fatty  oils  in  the  columns  of  the  OU  and  Paint 
Review.  There  are,  doubtless,  several  questions  involved  in  this  matter,  besides  the  one 
which  I  now  have  endeavoured  to  answer,  and  in  the  course  of  my  labors  on  this  subject  I 
shall  try  to  approach  such  solutions  as  may  ultimately  give  practical  results.  The  object  is, 
to  prove  by  actual  trials  the  relative  value  of  different  oils,  not  only  as  lubricators,  but  also 
as  protectors  of  the  different  metals. 

EFFBOT   ON  BRASS. 

Strips  of  sheet  brass  were  covered,  each  separately  with  oil.  The  temperature  was 
81^  F.  The  strips  of  metals  were  weighed  ;  the  temperature  wa«i  kept  uniformly  at  81^  F.  . 
after  sixteen  (16)  days  the  metal  was  removed  from  the  oil  and  carefully  washed  with 
alcohol,  dried  and  weighed. 

1.  Menhaden  Oil, — Weight  of  metal :  0'590.  The  oil  had  become  thick,  gummy, 
and  covered  with  a  tough  skin.  After  cleaning  and  drying  the  metal  weighed  0*587; 
loss,  0'008.  The  metal  itself  was  covered  with  a  green  film ;  the  colour  of  the  oil  was 
unchanged. 

2.  Crude  Cottonseed  OtV.— Weight  of  metal  when  immersed:  0*574.  The  oil  had 
retained  its  original  consistency.  The  metal  was  covered  with  a  green  film ;  the  color  of 
the  oil  was  unchanged.     Weight  of  metal  after  washing  and  cleaning,  0*572  ;  loss,  0*002. 

3.  Lard  Oil. — ^Weight  of  metal  when  immersed,  0*572  ;  the  oil  showed  no  change  of 
consistency  or  color ;  there  was  only  a  slight  tinge  of  green  on  the  metal,,  which  weighed 
after  washing  and  cleaning,  0*5715  ;  loss,  not  quite  0001. 

4.  Olive  Oil. — Weight  of  metal  before  immersion,  0*794.  The  oil  was  green  from 
dissolved  oleate ;  the  metal  was  thickly  covered  with  green  film.  Weight  of  metal  after 
washing  and  cleaning,  0*790 ;  loss,  0*004. 

5.  Aeatsfoot  Oi(.^Weight  of  metal  before  immersion,  0*791 ;  no  change  in  color  or 
eonsistenoy  of  oil,  bat  a  green  residue  or  precipitate  had  ooUected  on  the  bottom  of  th« 
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^M8 ;  the  metal  was  covered  with  green  oleate.  Weight  of  metal  after  washing  and 
eleaning,  0*787 ;  loss,  0004. 

6.  Crude  PetroUum  from  Scio. — Weight  of  metal  before  immersion,  0*717.  No 
change  was  observed  in  eonsistenoy  or  color  of  the  oil,  and  there  was  no  change  in  the 
appearance  or  color  of  the  metal.  Weight  of  metal  after  washing  and  cleaning,  0*717  ; 
loss,  none. 

The  foregoing  trials  express  in  themselves  the  fact  that  the  mineral  oils  form  the  best 

protectors  for  brass.     The  figores  obtained  by  expressing  the  loss  caused  by  the  oils  upon 

the  metal,  give  also  the  relative  valae  of  the  oils  in  this  respect.     Bedaced,  the  following 

table  is  obtained,  which  may  be  considered  as  an  indicator  of  the  dissolving  or  corroding 

effeet  of  these  oils  npon  brass  : 

Menhaden  Oil    'Sll 

NeatBfootOil  SW 

Olive  Oil  -604 

Crude  CottoMeod  on    -848 

Lard  Oil 181 

Crude  Petroleum  ^m  Bdo '000 

These  figures  may  express  the  chemical  effect  of  these  oils  npon  brass,  and  thus  give 
values  for  the  estimation  of  these  oils  as  protectors  of  metals :  to  form  estimates  of  their 
values  as  lubricators,  the  above  obtained  factors  will  doubtless  prove  valuable,  but  the 
mechanical  action  in  friction  will  have  also  to  be  considered. 

These  figures  also  express  merely  results  obtained  with  the  oils  under  investigation, 
as  the  acidity  of  the  vegetable  and  animal  oils  differ.  Probably  the  results  of  their  effects 
upon  metals  will  differ ;  but  in  general  it  may  be  stated  that  these  oils  in  course  of  time 
will  invariably  show  acidity,  and  in  this  respect  only  mineral  oils  are  excepted. — Oil  and 
Paint  Esvisw. 


POISONOUS  COLORS  IN  GERMANY. 
The  foUowing  decree,  concerning  the  prohibition  of  poisonous  colore  for  the  coloring 
of  oertain  alimentary  substances  and  articles  of  food,  comes  into  operation  in  Germany,  on 
Ist  April  instant. 

1.  The  use  of  poisonous  colors  for  the  manufacture  of  food-products  or  articles  of 
food  intended  for  sale  is  prohibited.  Those  which  contain  the  following  materials  or 
compositions  are  considered  as  poisonous  colors  within  the  meaning  of  this  enactment : 
antimony  (oxide  of  antimony),  arsenic,  barium  (except  sulphate  of  baryta),  lead,  chromium 
(except  pure  chromic  oxide),  cadmium,  copper,  mercury  (excepting  cinnabar),  zinc,  tin, 
gamboge,  picric  acid. 

2.  The  preserving  and  packing  of  food-stuffs  or  food-products  intended  for  sale  in 
wrappers  colored  with  the  above-cited  poisonous  colours,  or  in  barrels  in  which  the 
poisonous  color  is  so  employed  that  the  poisonous  coloring  matter  can  pass  into  the  contents 
of  the  barrel,  is  prohibited. 

8.    The  employment  of  the  poisonous  colors  enumerated  in  Art.  1    is  prohibited 
far  the  manofactnre  of  playthings,  with  the  exception  of  varnish  and  oil-paints  made  of 
e-irtitta  and  chrome-yellow  (chromate  of  lead). 
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4.  The  use  of  oolors  prepared  with  arsenic  for  the  maDofaotaro  ef  paper-hangings,  as 
well  as  that  of  pigments  containing  copper  prepared  with  arsenic,  and  of  matters  oontainiiig 
similar  colors  for  the  mannfaotare  of  materials  of  dress,  is  prohibited. 

5.  The  patting  on  sale,  and  the  sale,  wholesale  or  retail,  of  food-staffs  and  food- 
prodocts  preserved  or  packed  contrary  to  the  regalations  of  Articles  1  and  2,  as  well  as 
playthings,  paper-hangings,  and  dress-materials  mannfactored  in  contravention  of  the 
directions  in  Articles  8  and  4,  are  prohibited. 


REVIEW. 
Synopsis  of  Chemistry,   Inorganic  and   Organic :  to  assist   Students   Preparing  for 

Examinations. 
By  T.  W.  Dbinkwatbb,  F.C.S. 
Edinburgh :  Yonng  J.  Pentland.     London  :  Hamilton,  Adams  &  Go. 
The  author  states  in  the  preface  to  this  book,  he  hopes  it  will  '*  take  the  place  of  the 
Note-Book  in  recalling  the  principal  facts  of  the  science  in  the  unsettled  and  troubled 
times  which  precede  examination.**     At  first  sight  we   should  therefore  feel  justified  in 
condemning  it  as  a  cram  book,  but  after  a  thorough  perusal  of  its  contents — which  have 
been  carefully  condensed — this  idea  is  at  once  changed  :  not  only  are  all  the  more  common 
reactions  with  their  formulsB  given,  and  a  large  number  of  special  reactions  in  tables,  but 
also  the  occurrence,  properties  and  preparation  of  chemical  substances ;  requiring  a  large 
amount  of  work  in  their  collection. 

The  cramming  student,  and  he  is  a  member  of  a  large  community,  would  indeed  have 
a  task  before  him  to  get  up,  or  select  from,  the  contents  of  this  work  the  pass  reactions  and 
properties  of  the  elements  and  compounds,  when  they  are  set  before  him  in  hundreds  ;  for 
this  selection  would  require  some  experience  in  chemical  science. 


LAW  REPORTS. 

A  label  does  not  protect  where  the  admixtwe  is  $o  large  at  to  he  fraudulent.    Able  conduct  of  a 
cctte  by  an  Inspector : — 

Messrs.  Orapon,  Brine  &  Co.,  grocers,  of  63,  Old  Kent  Boad,  were  summoned  before  Wyndham 
Slade,  Esq.,  at  the  Southwark  Police  Court,  on  the  7th  o£  March,  by  Mr.  John  Edwards,  the  Inspector 
appointed  by  the  Vestry  of  St.  G^rge-the- Martyr,  for  selling  coffee  not  of  the  nature,  substance,  and 
quality  demanded  by  such  purchaser. 

C.  Niblett  said,  on  the  8th  day  of  Febmary  he  was  directed  to  purchase  a  J-lb.  of  sixteenpenny 
coffee  at  the  defendant's  ^op ;  he  was  seryed  and  paid  fourpence  for  it.  His  attention  was  not  called 
to  any  notice.    He  delivered  up  the  coffee  to  the  Inspector  on  the  premises. 

Mr.  John  Edwards,  Inspector,  stated  that  he  received  the  parcel  referred  to  from  the  last  witnou 
in  the  shop  of  defendants,  and  said  to  the  shopman,  '*  Tliis  purchase  is  made  for  the  purpose  of 
analysis,  by  Dr.  Muter,  the  Public  Analyst."  He  proceeded  to  divide  the  parcel  into  three  parts  wh^ 
his  attention  was  called  by  the  shopman  to  a  notice  on  the  wrapper  :  *'  This  is  sold  as  a  mixture  of 
coffee  and  chicory."  He  delivered  a  portion  to  the  Analyst  and.  received  a  certificate  from  him,  showing 
that  the  article  contained  coffee  25  parts,  chicory  75  parts.  The  magistrate  said  he  considered  at  first 
sight  the  notice  met  with  the  requirements  of  the  Act,  but  the  Inspector  submitted  that  in  this  case  the 
notice  was  no  protection  to  the  seller,  inasmuch  as  the  Sec.  8  which  protects,  also  makes  the  condition 
that  there  should  be  no  intention  to  fraudulently  conceal  its  inferior  quality.  He  contended  that  coffee 
being  asked  for,  and  the  price  of  coffee  paid  for  the  article,  75  per  cent,  of  chiooiy  was  a  fraudulent 
mixture  which  was  not  protected  by  the  Act.    He  referred  his  Worship  to  the  ease  ot  Liddiard  v. 
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reported  in  The  Analygt,  of  which  he  produced  a  copy.  The  Magistrate,  with  the  Chief  Clerk,  adjoomad 
from  the  oonrt  for  a  time  to  refer  to  the  Law  Reports,  bat  could  not  find  the  case  mentioned,  and  stated 
that  in  the  case  of  Sandys  v.  Small  the  notice  was  held  to  be  sufficient.  Mr.  Edwards  remarked  that 
that  case  was  one  of  a  Publican,  who  had  a  notice  placed  in  a  conspicuous  part  of  his  bar,  where 
cottomers  on  entering  the  house  could  see  it,  and  no  attempt  at  fraud  was  alleged,  and  here  asked  his 
Worship  to  adjourn  the  case  for  one  week  for  farther  consideration. 

On  Wednesday,  the  14th  of  March,  the  adjourned  case  was  proceeded  with,  when  his  Worship 
referred  to  the  '*  Jastice  of  the  Peace  "  reports  on  Liddiard  v.  Beece,  the  judgment  of  Justices  Lush  and 
Manisty,  and  recalled  Niblett,  the  first  witness : — 

Q.— What  did  you  ask  for?    A,-— A  J-lb.  of  sixteenpenny  coffee. 

Q.— Was  anything  said  to  you  ?    il.— Nothing  whatever. 

In  answer  to  the  Magistrate,  Mr.  Edwards  said  that  was  his  case,  and  asked  his  Worship  to 
inflict  a  substantial  penalty.  The  Magistrate  said  that  he  considered  that  when  a  person  asked  for 
eoiee,  to  be  supplied  with  75  per  cent,  of  chicory  was  most  fraudulent,  and  fined  the  defendants  £10 
iadl28.dd.  costs. 

SwuiU^ne  for  80  per  cent,  of  Chicory — 

At  the  Birkenhead  Police  Court,  Mr.  John  Stanway,  grocer,  Watson  Street,  was  summoned  for 
idling  coffee  which  was  found  to  be  adulterated  with  80  per  cent,  of  chicory.  Mr.  Solby,  deputy  town 
cliri[,  prosecuted ;  and  Mr.  Thompson  defended.  Mr.  Smith,  chief  inspector  of  nuisances,  stated  that 
on  the  20th  nit.  he  went  to  the  defendant's  shop  and  asked  for  three-quarters  of  a  pound  of  the  best 
eoABe.  Mrs.  Stanway  said  she  only  kept  one  kind  of  coffee,  at  Is.  4d.  per  pound.  He  was  supplied  with 
the  quantity  he  had  asked  forTand  had  it  submitted  to  analysis,  when  it  was  found  to  be  adulterated 
with  about  60  per  cent,  of  chicory,  which  was  an  unusually  laige  proportion.  For  the  defence, 
Mr.  Thompson  stated  that  Bir.  Smith  received  value  for  his  money,  and  as  he  did  not  ask  for  pure 
eoAee,  but  for  the  best  coffee,  Mrs.  Stanway  did  not  pretend  that  the  coffee  was  without  chicory,  and,  in 
her  evidence,  stated  that  she  sold  the  coffee  exactly  as  it  was  supplied  to  her  by  Messrs.  Timmis, 
wholesale  merchants,  Birkenhead.  Mr.  Preston  said  the  case  was  no  doubt  one  in  which  tho  article 
uked  for  was  not  supplied,  and  he  imposed  a  penalty  of  10s.  and  costs. 


RECENT    CHEMICAL    PATENTS. 
He  foDowing  speeifioationB  have  been  recently  pabliahedy   and  can  be  obtained   from 
the  Great  Seal  Office,  Corsitor  Street,  Chancery  Lane,  London. 

Xa 

tan            Kane  of  Pata&tM.                                                                  Title  of  Patent.  Prioe 

S4   W.  ILLake          ..        ..    Dynamo  Electric  Machines. .         .. 6d. 

M19   W.H.  Akester     ..        ..    Electric  Arc  Lamps 6a. 

HSl   G.  W.  Vincent     . .         . .     Secondary  Batteries            2d. 

S49S   J.  W.  Leather                . .     Manufacturer  of  Hydxoohlorie  Adds        2d. 

iSSB   J.  S.  Williams     . .        . .     Operation,  Storage,  (fro.,  of  Electricity 1/0 

3643    H.  Woodward      . .        . .     Secondary  Batteries 2d. 

2809   F.  L.  Willard       . .        . .    Dynamo  Electric  Machines           6d. 

2875   H.  Oaskell  ft  F.  Hnrter  . .    Manufacture  of  Carbonate  of  Soda         6d. 

2913  S.  H.  Emmens    ..         ..     Secondary  Batteries 6d. 

2914  S.  H.  Emmens    . .        . .    Electric  Lamps        6^. 

2917  T.Parker  ft  P.  B.Elwell..     Dynamo  Electric  Machines 4d. 

2918  S.Pitt       Obtaining  Ferrocyanide  of  Lron,fto.,from  Cioal  Gas  Manufacture  4d. 

2988    H.  J.  H^^^»                        Manufacture  of  Artificial  Manure . .  4d. 

2943    H.  Aron Primary  and  Secondary  Batteries            4d« 

2982    M.  Yolk Incandescent  Electric  Light  Lamps        2d. 

2981    J.  Duke Purification  of  Gas,  and  Manufaotureof  a  Fertilizing  Compound  4d. 

3003    P.  Jensen Dynamo  Electric  Biachines           g^. 

3006    H.  Yon  Boden      . .    •     . .     Preserving  Milk,  fto.           2d. 

3010    W.  Debenham      ..         ..     Electric  Lamps        4^, 

3044    J.  Erakine Production  of  Deriyatiyes  of  Alpho  Oxhydro  Chinoline,  fto.  . .  4d. 

3056   W.  E.Ayrtonft  J.Parry..     Dynamo  Electric  Machines 6cL 

3079    O.  W.  Yon  Nawrocki      ..     Manufacture  of  Hyposulphite  of  Soda 2di 

8079    J.H.Johnson      •.        ..    Electric  Lamps         •        .«        ,,  ^ 
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Ho. 
188S 

8107 

8108 

8125 

8160 

8159 

8161 

8172 

8179 

8181 

8186 

8216 

8218 

3221 

8244 

3255 

3245 

8279 

8808 

3805 

8342 
8348 
8885 
8418 


8419  S. 


8455 
8464 
3480 
3508 
3520 
8528 
8532 
8584 
3570 
8575 
8577 
8592 
3008 
3686 
3643 
3655 
3685 
8700 
3714 
3724 
4992 


Name  of  Patentee. 
0.  H.  Cathoart     . . 
H.  J.  Haddan 

C.  Wigg 

R.  Werdermann  . . 

G.  W.  Von  Nawrocki      . . 

A.  B.  Leask 

J.  Imray 

E.  T.  Hoghes 

A.  Levy 

W.  Weldon 

J.  Erskine 

J.  Erskine 

R.  H.  Woodley  A  H.  F.  Joel 

Y.  J.  Handford    . . 

J.  H.  Gardiner    . . 

J.  &  B.  Dempster 

J.  S.  Beeman 

F.  W.  Durham    . . 

J.  P.  Biokman  and  J.  B. 

Thompson    . . 
F.  Wirth 

F.  Wirth 

L.  A.Groth 

S.   Z.   De  Fen-anti   and 

A.  Thompson 
Z.  De  Ferranti   and 

A.  Thompson 
J.  S.  Beeman 
J.  H.  Johnson 
J.  H.  Johnson 
A.  Clark    . . 
A.  L.  Lineff 
C.  E.  BueU 

G.  L.  Winch 
O.W.Hill 
F.  M.  Newton 
J.  G.  Lorrain 
A.  J.  Boult 
F.  J.  Bolton 
C.  F.  Clans 
T.  S.  Kirkpatriok 
A.  Feldmann 
0.  G.  Pritchard 
W.  B.  Lake 

E.  G.  Bre^ver 
S.  Pitt       . . 

F.  Wirth  . . 
F.  0.  Glaser 


Title  of  Patent  I^iee 

Secondary  Batteries 4d. 

Ditto                      2/4 

Manofaotnre  of  Carbonate  of  Soda          6d. 

Dynamo  Eleotrio  Machines           6d. 

Extracting  Grease  from  Bones 6d. 

Incandescent  Lamps  '.         ..         ..2d. 

Voltaic  Batteries        6d. 

Manufactore  of  Sugar         2d. 

Dynamo  Electric  Machines             2d. 

Becovery  of  Solphnr  from  Alkali  Waste 4d. 

Production  of  Ortho-nitro-meta-methylbenzaldehyde    . .         . .  4d. 

Production  of  Cinnamic  Acid,  <ftc.            4d. 

Secondary  Batteries             . .                    2d. 

Incandescent  Electric  Lamps          2d. 

Ditto                                         6d. 

Separating  Tar  from  Ammoniacal  Liquor 6d. 

Electric  Lamps          ..         ..         4d. 

Secondary  Voltaic  Batteries           4d. 

Manufacture  of  Ammonia 6d. 

Production  of  Alkali  Salts  from  Sulpho  Acids 4d. 

Manufacture  of  Beta-naphthylamine  Sulpho  Acid          . .        . .  2d. 

Eleotrio  Arc  Lamp 6d. 

Electric  Arc  Lamps 6d. 

Dynamo  Electric  Bfachines 6d. 

Dynamo  Electric  Machinery           6d. 

Secondary  Batteries 2d. 

Unhairing  Hides  or  Skins 2d. 

Electric  Lamps          6d. 

Electric  Arc  Lamps 6d. 

Secondary  Batteries 8d. 

Secondary  Batteries 6d. 

Dynamo  Electric  Biachines 6d. 

Electric  Arc  Lamps  . .    ^ 6d. 

Electric  Lamps          6d. 

Manufacture  of  Caustic  Soda  and  Caustic  Potash                    . .  6d. 

Secondary  Batteries lOd. 

Obtaining  Sulphur  from  Sulphide  of  Hydrogen 4d. 

Separating  MetaUic  Ores  from  their  Gangue        2d. 

Manufacture  of  Ammonia    . .         6d. 

F.Ipctric  Lamps         2d. 

Dynamo  Electric  Machines 6d. 

Secondary  Batteries 6d« 

Manufacture  of  Sulphurous  Anhydride 6d. 

Manufacture  of  Sulpho  Acids  and  Colouring  Matters  therefrom  4d. 

Manufacture  of  Fatty  Matter  from  Wool  Fat 4d. 


BOOKS,  Ac,  RECEIVED. 
The  Chemist  and  Druggist ;  The  Brewers*  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal ;  The  Sanitary  Becord  ;  The  Miller ;  The  ProTisioner ;  The  Practitioner  ; 
New  Bemedies;  Proceedings  of  the  American  Chemical  Society;  Le  Practicien;  The  Inventors' 
Record  ;  New  York  Public  Health  ;  The  Scientific  American  ;  Society  of  Arts  Journal  ;  Sanitary 
Engineer  of  New  York  ;  The  Chemists'  Journal ;  Weekly  Drug  News ;  Sugar  Cane ;  Countij  Brewers' 
Gazette ;  The  Medical  Becord  ;  The  Grocers'  Gazette ;  London  Water  Supply,  by  Crookes,  Odling  and 
Tidy ;  Chsmisal  Beview. 
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SOOIETY  OF  PUBLIO  ANALYSTS. 

A  OmnuL  Vmetdhq  of  this  Soeietj  was  held  at  Bnrlingion  House,  on  Wednesday,  the 
18tt  April 

In  the  absence  of  the  Fmddent,  the  chair  wae  taken  by  Dr.  Dapr6,  F.B.8. 

The  ballot  papers  haying  been  opened,  the  foUowing  gentlemen  were  fbnnd  te  be  dnly 
ebeked  as  Mi^bmi :  Dr.  DaTenport  ffill,  Pablic  Analyst,  Massaohnsetts,  and  Mr.  W.  Fox, 
iosljtieal  Chemist,  London. 

The  foDowing  were  proposed  for  election  as  Members:  H.  B.  Tomer,  Analytical 
OhMnist,  Sanitary  COerk  to  the  City  of  London,  and  B.  A.  Borrell,  Pablic  Analyst  for  Cknrk, 
ai  win  be  balloted  fnr  al  the  next  meeting ;  also  Mr.  Bodmer,  Assistaiit  to  Dr.  Stevenson, 


!nie  fidlowing  papers  were  read  and  discnssed : 

«« Some  Bemaiks  on  the  Permanganate  Process  in  Water  Analysis,"  by  Bernard  I)yer, 
PXJ.B.  FJ.C. 

«« Estimation  of  Hardness  withont  Soap,"  by  Otto  Hehn^,  F.LG. 

The  next  Meeting  of  the  Society  will  be  held  at  Borlington  Hoase,  on  Wednesday, 
80th  May. 

SOME  BEMABEB  ON  THE  PEBMANGANATE  PB00E8S  IN  WATER 

ANALYSIS. 

By  Bbbnabd  Dtbb,  F.C.S.,  F.I.C. 

Bsad  hrfare  the  Society  of  Public  Analyste,  on  April  18t^  1888. 

Thx  experiments  about  to  be  mentioned  were  made  in  my  laboratory  some  years 
>go,  loon  after  Dr.  Tidy  read  before  the  Ohemical  Society  a  paper  in  which  he  proposed 
Mrtsin  standards  of  oxygen  absorbed  from  permanganate  sohition  for  the  porpose  of 
eltsnffmg  aamplee  of  potatde  water.  In  the  same  paper  the  author  condemned  the  free 
and  aUraminoid  ammonia  process  of  Mr.  Wanklyn,  as  being  not  only  nneertain  and 
oanliabler  hnt  less  d^cate  in  its  indications  than  the  permanganate  process ;  and,  shortly 
stewards,  Dr.  Frankland,  in  his  book  on  water  analysis,  expressed  his  opinion  that  the 
P«iiianganate  process  was  probably  the  best  snbstitate  for  the  combustion  process.  The 
Mi»  and  rapidity  with  which  the  permanganate  process  could  be  carried  out  led  some 
n$ipkB  to  adopt  it  at  once,  in  lien  of  the  preyiously  ahnost  universal  process  of 
Hr.  Waaidyn,  and  analyses  of  waters  were  published  in  the  Chemical  News  and 
dii^uce,  without  other  figures  relating  directly  to  their  organic  coiistituenti  than  those 
of  osygSQ  absorbed.  The  method,  as  described  at  the  Chemical  Society,  although  an  old 
oae,wBSMiVMied  with  novelty  in  as  fiur  as  its  description  was  acMmpanied  by  the  proposal  of 
^aadaid#ftir  judging  the  iratars  tested  by  it,  And  this  addition  rendered  its  adoption,  as  a 
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supposed  simple  and  ready  test  for  organic  pnritj,  partioolarlj  tempting  to  medical  men 
and  other  pseudo-chemists,  as  well  as  to  many  analysts,  who  had  hitherto  been  in  the  habit 
of  giving  reports  on  the  results  of  the  Wanklyn  process,  which  involves  more  manipulative 
skiU. 

The  experiments  I  now  quote  were  made  with  a  view  to  showing  that  the  free  and 
albuminoid  ammonia  process  afforded  a  more  delicate  and  reliable  means  of  judging  a  water 
than  does  the  permanganate  process,  if  the  methods  were  to  be  regarded  as  alternative,  and 
only  one  of  them  to  be  employed.  The  appointment,  however,  of  a  *'  Water  Committee  *' 
of  the  *<  Society  of  Public  Analysts,"  and  the  issue  of  the  "  full  instructions"  for  water 
analyses  that  followed,  did  much  to  bring  about  a  graerally  much  fuller  analysis  of  waters 
than  the  migority  of  our  analysts  had  been  in  the  habit  of  making,  leaving  the 
permanganate  process  to  remain  as  one  only  of  many  items  in  the  table  of  resuHs,  and 
I  did  not  publish  these  experiments. 

The  results  of  experience  show  us  more  and  more  the  futility  of  trusting  to  anything 
short  of  a  complete  examination  of  waters,  and  recent  communications  to  our  Society 
demonstrate  the  fact  that  even  the  results  of  a  complete  examination  often  have  their 
meaning  wholly  changed  by  local  circumstances.  In  the  recent  paper  of  Dr.  Dupr^  and 
Mr.  Hehner,  and  also  in  that  of  Dr.  Ashby  and  Mr.  Hehner,  it  was  shown  that  the  free 
and  albuminoid  ammonia  test  in  certain  cases  might,  owing  to  the  rapidity  with  which 
nitrification  takes  place,  entirely  break  down.  Much  more  confidence  on  the  other  hand, 
in  the  results  of  the  permanganate  process,  was  expressed  during  the  discussion  wbieh 
followed  one  of  the  papers,  which  has  led  me — in  continuance  of  that  discussion — to  look  up 
the  trials  I  have  referred  to. 

I  regret  that  the  permanganate  experiments,  having  been  made  before  the 
recommendations  of  our  Water  Committee,  were  made  at  the  ordinary  temperature 
of  the  laboratory,  which,  in  autumn,  might  be  from  50^  to  60^  Fahr.,  the  precautions, 
otherwise,  being  those  enumerated  in  Dr.  Tidy's  description  of  the  method. 


URINE  AND  DI8TTT.T.F.P  WATER. 

Ubins 

OXTOZH  GONBUHBD 

Ammomu 

(Parts  per  1,000). 

(Grains  per 

gallon). 

(Grains  per 

gallon). 

One  hour. 

Three  hours. 

Free. 

Albuminoid* 

•06 

•008 

•004 

•007 

-(m 

•10 

•006 

•006 

•016 

•006 

•26 

•Oil 

•019 

•028 

•021 

•60 

•021 

•082 

•069 

•046 

1-00 

•041 

•062 

•121 

•106 

URD^  AND  NEW  RIVER  WATER. 

Uanni 

OXTOKH   AbBOBBBD 

Akxomu 

(Parts  per  1,000). 

(Grains  per 

gallon). 

(Grains  per 

gallon). 

One  hour. 

Three  hours. 

Free. 

Albmninoid. 

•00 

•016 

•022 

•001 

•002 

•06 

•019 

•028 

•006 

•004 

•10 

•020 

•080 

•010 

•006 

•26 

•026 

•087 

•021 

•012 

•60 

•040 

•047 

•044 

•026 

1^00 

•069 

•071 

•091 

•064 
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(OLEAB) 

SEWAGE  AND  NEW  ] 

UVEB  WATEB. 

Sbwaob 

OxTozN  Absobbbd 

AmcoNU 

(ParU  per  1,000). 

(Orains  per  gallon). 

(Grains  per  Gallon). 

One  hoar. 

Three  hours. 

Free.                  Albuminoid. 

non« 

•017 

•036 

•000          ....          -001 

W 

•027 

•089 

•006          ....          -001 

6-0 

•029 

•041 

•010          ....          •OOS 

lOH) 

•032 

•044 

•020          ....          ^006 

20-0 

•039 

•048 

•038          ....           Oil 

«H) 

•047 

•063 

•092          ....          -026 

100^0 
m 1 s^.^A* 

^i-i^t-  1 

•074 

■v—    fnf3_ i._j  ■__  _ 

#       _A-„L-_5_ *-ll 

The  claBsifieftiions  whieh  Dr.  Tidy  suggested  by  way  of  standards  were  as  follows : — 

Ci«AS8  I.  WaUn  of  Great  Organic  Purity. -- AH  waters  in  which  the  oxygen  absorbed 
do68  not  exceed  *085  grain  per  gallon. 

Oulbs  n.  Waters  of  Medium  Purity. — Waters  in  which  the  oxygen  absorbed  ranges 
from  *085  to  *100  grain  per  gallon. 

CuLSs  m.  Waters  of  Doubtful  Purity. — Waters  in  which  the  oxygen  absorbed  ranges 
from  *100  grain  to  *150  grain  per  gallon. 

Class  IV.  Impure  Waters. — Waters  in  which  the  oxygen  absorbed  exceeds  'ISO 
grain  per  gallon. 

Looking  at  the  foregobg  results  it  will  be  seen  that  distilled  water  containing  fiye 
parts  of  urine  in  10,000,  or  New  River  water  containing  one  part  of  urine  in  10,000, 
would  thus  be  classed  as  water  of  Great  Organic  Purity.  New  River  water  containing 
one  part  per  1,000  of  urine,  or  as  much  as  10  per  cent,  of  raw  sewage,  would  be  classed  as 
of  Medium  Purity.  On  the  other  hand  the  free  and  albuminoid  ammonia  results  cast 
more  than  grave  suspicion  on  distilled  water,  or  even  on  New  River  water  contaminated 
with  one  part  of  urine  in  10,000,  and  on  New  River  water  containing  from  half  per  cent, 
to  one  per  cent,  of  sewage ;  while  New  River  water  containing  one  part  of  urine  in  4,000, 
or  two  per  cent,  of  sewage,  was  utterly  condemned  by  the  free  and  albuminoid  ammonia 
process. 

The  analyses  published  month  by  month  in  the  Analyst  of  the  same  water  supplies 
show  how  great  are  the  periodical  variations  in  oxygen  absorbed  by  water  from  the  same 
sources,  but,  at  the  present  moment,  as  being  more  strictly  comparable  for  the  present 
purpose,  I  wiU  refer  to  the  results  of  the  oxygen  absorbed  by  New  River  water  during  one 
year,  as  shown  in  the  analyses  given  by  Dr.  Tidy  in  the  paper  already  quoted.  The 
proportion  of  oxygen  absorbed  by  New  River  water  in  1878  varied  from  *016  grain  per 
gdkm  to  *058  grain  per  gallon.  This  difference  would  allow— judged  by  the  oxygen 
test  alone— an  addition  of  one  part  of  urine  per  2,000  of  water,  or  an  addition  of  five  per 
cant,  of  raw  sewage,  to  pass  unsuspected,  and  without  infringing  the  limits  of  natural 
variation  in  the  water  itself.  Presuming  the  absence  of  rapid  nitrification,  a  very  far  less 
quantity  of  poUution  would,  as  already  indicated,  be  at  once  shown  up  by  the  increased 
free  and  albuminoid  ammonia.  It  was  at  the  time  pointed  out  that  the  natural  variation  in 
oxygen  absorbed  was  in  the  case  of  this,  and  the  Thames  water,  unaccompanied  by  a  similar 
fariation  in  the  ammonia  results,  and  that  the  albuminoid  ammonia  varied  but  slightly, 
while  the  oxygen  absorbed  varied  jpari  passu  with  the  organic  carbon  imd  nitrogen  shown 
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in  Dr.'Frankland's  analyses.  I  incline  to  the  opinion  that  the  main  oaase  of  this  faet  is 
that  the  greater  part  of  the  organic  matter  in  Thames  and  New  Biver  water  is  of  yegetaUe 
origin,  and  affects  the  free  and  albuminoid  ammonia  tests  bat  slightly,  these  tests  being  £Eur 
more  delicate  as  indicators  of  animal  than  of  vegetable  imparity. 

It  has  been  very  strongly  orged  that  the  more  ready  oxidisability  of  animal  matter 
enables  as  to  form  some  discrimination  between  it  and  vegetable  matter,  by  making  two 
tests,  as  in  the  foregoing  experiments,  viz. :  by  allowing  the  permanganate  to  act 
respectively  for  one  hoxur  and  three  hoars.]  [This  method  has  been,  as  most  of  as  believe, 
improved  apon  still  farther  by  altering  the  times  of  action  respectively  to  fifteen  minates 
and  foar  hoars,  according  to  the  suggestions  first^  published,  I  believe,  in  the  instructions 
of  the  Water  Committee  of  the  Society  of  Public  Analysts.  But  it  is  not  difficult  to  see — 
in  fiust  it  is  obvious — that  the  deductions  drawn  from  the  comparison  of  such  results  must 
often  be  rendered  almost  worthless  in  an  absolute  sense,  by  the  proportion  of  vegetable  to 
animal  matter  present.  Where  the  organic  matter  is  mainly  of  animal  origin,  doabtless 
the  high  proportion  of  the  oxygen  absorbed  in  the  shorter  period  to  that  absorbed  in  the 
bnger  period  will  be  boldly  shown.  But  the  same  quantity  of  animal  matter,  together 
with  a  larger  proportion  of  vegetable  matter,  will  not  reveal  itself  with  like  delicaoy. 
In  fact,  as  in  the  case  of  the  organic  carbon  and  nitrogen,  the  damnatory  ratio  of  the  two 
in  the  animal  matter  may  be  hopelessly  swamped  in  the  innocent  ratio  of  a  larger  quantity 
of  vegetable  matter. 

No  doubt  general  standards  of  all  kinds  in  water  analysis  are  fiillacious,  and  the 
necessity  of  circumspection  and  carefully  balanced  judgment  in  framing  our  reports  on 
waters  becomes  more  and  more  apparent  as  additional  experience  is  gathered.  I  do  not 
for  a  moment  suggest  the  abandonment  of  a  factor  which  is  of  such  value  as  the 
permanganate  process  occasionally  is  as  a  confirmatory  or  comparative  test,  any  more  than 
the  authors  of  the  recent  interesting  papers  read  before  the  Society  would  recommend  the 
abandonment  of  the  free  and  albuminoid  ammonia  process,  because  nitrification  may 
sometimes  render  its  results  nugatory.  But  in  the  absence  of  very  exceptional  circumstances, 
the  permanganate  process  affords  us,  I  venture  to  brieve,  &r  less  information  on  the  sulrjeet 
of  water  pollution  than  do  the  other  items  in  our  analyses,  and  in  an  absolute  sense  it  is 
in  the  majority  of  cases  useless.  Relatively  it  may  possess  value— occasionally  considerable 
value — and  is,  therefore,  not  to  be  neglected ;  but  except  for  purposes  of  comparison  it 
appears  to  be  meaningless,  and  is  at  the  best,  as  &r  as  I  am  able  to  judge,  to  be  looked 
upon  with  diffidence. 

Dr.  Dupr^  said  he  was  very  glad  Mr.  Dyer  had  at  last  consented  to  give  them  a  paper, 
and  he  hoped  that  other  members  of  the  Society  would  take  courage  from  that  and  bring 
their  experience  forward.  The  chief  value  of  the  Society  was  lost  if  the  members  did  not 
bring  their  facts  before  it— every  fiust  might  be  of  value.  No  member  should  think  that 
any  &ct  was  too  insignificant  to  be  brought  forward. 

Mr.  Hehner  pointed  out  that  as  in  one  case  there  were  five  parts  of  urine  in  100,000. 
Urine  contained  about  two  per  cent,  of  urea,  which  famished  about  half  its  wei^t  of 
ammonia,  and  hence  five  parts  of  urine  in  100,000  should  give  *085  gr.  of  anmionia  per 
gallon.  Mr.  Dyer,  however,  only  found  *007,  and  he  should  like  to  know  where  the  resi 
had  gone  to.  Another  point  he  wished  to  refer  to  was  that  he  was  firmly  convinced  the 
Qiidizable  part  in  sewage  was  not  organised  and  dead,and  it  was  the  non-oxidizable  part 
which  wa3  dangerous. 
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Dr.  Diipr6  in  uifwer  to  Mr.  Hdmer  said,  firsi— -thai  if  perfeoUj  fresh  urine  were 

L  BO  free  Mrnnonifc  and  no  albuminoid  ammonia  would  be  obtained,  but  after  standing 
awbQe  mneh  ammonia  was  obtained  bj  distillation ;  and,  seeondly — ^that  they  eoold  not  judge 
asjthing  as  to  the  amount  of  urine  added  by  the  ammonia  obtained.  With  reforence  to 
Mr.  Dyer's  paper  he  (Dr.  Dnpr6)  had  great  fruth  in  the  permanganate  test ;  there  was 
no  pioeesB  like  it  to  distinguish  a  deep  from  a  shallow  well  ?rater,  or  to  distinguish 
whether  a  deep  well  water  was  contaminated  with  surface  drainage  or  sewage.  As  soon  as 
Umio  waa  a  slight  amount  of  surface  contamination  into  the  well  evidence  of  it  was  obtained 
by  tba  increased  amount  of  oxygen  absorbed.  In  several  cases  a  water  had  been  soit  to 
him  which  yielded  a  very  considerable  amount  of  ammonia,  but  tested  by  the  oxygen  it 
abawbed  he  felt  sure  at  once  it  could  not  be  a  polluted  water.  He  did  not  consider 
urine  one  of  the  best  substances  to  experiment  on  water  with.  It  would  seem  to  him  from 
the  reaulis  that  Mr.  Dyer  was  a  very  good  worker  witii  the  ammonia  process,  but  not  quite 
■o  good  with  the  oxygen  process.  In  the  case  of  ammonia  and  albuminoid  anmionia  the 
rssollfl  were  very  fiorly  proportionate ;  not  so  in  the  oxygen  series.  One  process  had  worked 
wsD  and  the  other  not  so  wdL 

In  the  case  of  the  sewage  which  had  been  added  to  the  waters  it  must  have  been  very 
difaila  icfwage.  He  had  made  a  great  many  experiments,  and  he  found  that  with  any- 
thiBg  like  five  per  cent,  the  oxygen  absorbed  came  to  *2  or  *8,  which  was  nearly  ten 
toMi  the  amount  Mr.  Dyer  had  found  with  twenty  parts  in  1,000.  Therefore,  he  could 
not  help  thinking  that  the  sewage  must  have  been  very  much  dOuted. 

He  did  not  wish  to  imply  that  there  was  any  marked  superiority  of  the  one  over  the 
clher»  hot  what  he  believed  was  that  taking  the  two  processes  together  they  got  exceedingly 
valiiaUa  indications,  and  carefully  applying  both  they  got  a  good  idea  of  whether  tiie 
contamination  was  animal  or  vegetable,  although  not  by  either  separately. 

They  had  no  means  of  getting  at  the  absolute  amount  of  oiganic  matter  present  ih  a 
Even  Frankland's  process  did  not  give  them  that. 

Dr.  Muter  said  that  for  many  years  he  had  been  a  supporter  of  the  permanganate 
Any  water  that  would  stand  it  was  a  safe  water  to  drink  or  rather  it  was  better 
not  to  diink  any  water  that  would  run  away  with  the  permanganate.  As  a  sort  of  empirical 
tM*  it  waa  very  good  indeed,  and  one  he  had  always  been  in  &vour  of.  If  he  were  going 
OB  a  joomey  he  would  prefiBr  to  take  a  bottle  of  permanganate  in  his  pocket  to  judge  a 
vaier  by  rather  than  anything  else. 

After  all  that  had  been  said  against  it  he  thought  there  was  no  more  complete  scheme 
of  water  analysis  before  the  puUio  thaa  that  issued  by  the  Society. 


ESTIMATION  OF  HARDNESS  WITHOUT  SOAP  SOLUTION. 

Bt  Ono  HsHinB,  F.LO. 

Bsad  brfars  the  Sodety  of  PubUe  Analyttt,  IBtk  April,  1888. 

Ow  all   methbds  of  which  analysts  are  in  tiie  habit  of  availing  themselves  in  judgmg 

of  the  qoalily  and  composition  of  drinking  water,  that  toot  the  estimation  of  the  hardness 

bj  means  of  soap  aolation  is  by  &r  the  most  imperliMt.    It  is  olrjeetionable  for  a  variety  of 
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Ftrtl.— It  does  not  meagure  the  Boap-destroying  power  of  any  water,  the  hardness  of 
which  exceeds  16^  ;  washerwomen  not  bemg  in  the  habit  of  dilating  the  water  thej  have 
to  use  by  adding  distilled  water  antil  the  total  hardness  is  less  than  16^. 

Secondly, — It  does  net,  in  any  case,  measure  the  lime  with  any  degree  of  aeearacy, 
and  in  many  instances  will  nnder-indicate  its  amount  very  considerably. 

Thirdly. ^IX  altogether  fails  in  the  presence  of  anything  like  considerable  amounts 
of  magnesia. 

Fourthly, — It  lacks  the  most  essential  character  indispensable  to  any  workable 
▼olumetric  method,  viz.,  that  one  and  the  same  measure  of  the  standard  solution,  should, 
within  fairly  elastic  limits,  indicate  always  the  same  amount  of  the  substance  to  be 
measured,  it  beiog  notorious  (see  Clark*s  several  tables)  that  the  indications  fluctuate  for 
equal  measures  by  nearly  80  per  cent. 

Fifthly. — ^The  directions  given  by  the  various  writers  on  the  subject  as  to  the  indioa^ 
tions  given  by  the  solutions  not  only  disagree,  but  are  absolutely  contradictory ;  and 

Lastly.  -The  soap  solution,  even  if  made  with  much  alcohol,  does  not  keep. 

Almost  any  one  of  these  reasons  by  itself  would  have  been  sufficient  to  induce  analysts  to 
abandon  any  other  volumetric  method  suffering  from  like  deformitibS,  but  the  **  soap  test  *' 
has  survived  in  spite  of  them  alL  It  follows,  either  that  the  method  is  so  indispensable 
that  it  mtat  be  used  although  defective,  or  that  its  indications  are  accepted  as  merely 
approximate  and  devoid  of  any  claims  to  accuracy.  It  is  easy  to  show  that  not  the  former 
but  the  latter  of  these  alternatives  furnishes  the  true  explanation.  Thus,  if  one  reads  that  one 
well-known  author  directs  for  the  preparation  of  the  Standard  soap  solution  10  grammes 
of  Castile  soap  to  be  dissolved  in  1  litre  of  alcohol  and  water,  without  auy  subsequent  standard- 
ising being  requisite ;  and  for  that  of  the  Standard  calcium  solution  (the  use  of  which  is 
optional),  1*11  grammes  of  calcium  chloride  to  be  dissolved  to  a  similar  bulk ;  it  is  evident  that 
the  faith  of  Uie  eminent  chemist  alluded  to,  in  either  of  his  Standards  (save  the  mark !),  must 
be  remarkably  small.  I  venture  to  say  that  not  one  sample  of  Castile  soap  of  the  precisely 
requisite  composition  can  be  found  in  the  market,  and  I  have  yet  to  see  the  pure,  anhydrous 
and  non-alkaline  calcium  chloride  fit  for  makbg  a  stordard  solution.  Besides,  not  10,  but 
9*82  grammes  of  Castile  soap,  containing  60  per  cent,  of  olive  oil  would  be  theoretically 
required  to  give  a  solution  of  the  proper  strength. 

The  reaction  between  soap  solution  and  calcium  and  magnesium  salts  has  been  largely 
misunderstood,  and  a  great  deal  of  misapprehension  and  difficulty  has  been  produced 
by  the  incomplete  knowledge  of  that  reaction.  If  sodium  oleate,  and  calcium  and 
magnesium  salts  in  their  mutual  action  produced  nothing  else  but  calcium  and  magnesium 
oleates  and  neutral  sodium  compounds,  there  would  be  no  reason  whatever  why  waters  of 
any  hardness  should  not  be  correctly  tested  by  the  soap  method,  or  why  the  presence  of 
magnesia  should  create  the  slightest  difficulty. 

A  very  simple  and  striking  experiment  however,  shows  that  the  reaction  instead  of  being 
a  mere  double  decomposition  is  a  much  more  intricate  one.  If  a  solution  of  soap,  which 
must  be  perfectly  neutral  to  phenolphthaleine,  be  poured  into  distilled  water  containing 
some  of  that  indicator,  the  deep  violet  colour  produced  conclusively  proves  the  liberation  of 
a  large  amount  of  free  alkali  or  of  a  basic  oleate.  This  reaction  justifies  the  statement 
which  is  commonly  made  in  explanation  of  the  determent  action  of  soap,  but  no  colouriag 
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matter  Qliutrates  the  fact  bo  well  as  doee  phenolphthaleine,  tonnerio  being  nnBniied,  as  it  gives 
an  alkaline  reaetion  even  with  soap  neutral  to  the  phthaleine.  If  the  neatral  eoap  eolation  is 
poured  instead  into  distilled  water  into  ordinary  drinking  water  plus  phenolphthaleine,  the 
alkaline  indication  beeomes  quite  marked  before  there  is  an  excess  of  soap ;  that  is  to  say, 
before  a  lather  can  be  produced.  The  natural  and  inevitable  consequence  of  the  presence 
of  the  free  alkali  is  the  neutralization  of  free  and  half  combined  carbonic  acid,  the 
precipitation  of  part  of  the  calcium  carbonate,  and,  in  the  presence  of  a  sufficient  amount 
of  magnesium  salts,  the  separation  of  magnesium  hydrate. 

In  waters  with  an  excess  of  free  carbonic  acid  the  separation  of  calcium  carbonate 
could  not  take  place ;  but,  in  most  very  hard  waters,  calcium  oleate  and  ealcium  carbonate 
would  be  precipitated  concurrently  and  the  hardness  would  be  under-rated.  Henoe  the 
necessity  of  diluting  hard  water  down  to  a  very  low  degree. 

In  the  presence  of  magnesium  salts,  the  lather,  as  is  well  known,  becomes  tenaceous 
and  devoid  of  lustre.  According  to  the  explanation  given  above,  free  flocculent  magnesium 
hydrate  would  be  the  cause  of  this  appearance. 

When  all  the  lime  is  precipitated,  a  lather  is  obtained,  but  after  a  while  this  dis- 
q^peurs,  and  a  further  quantity  of  soap  solution  is  wanted,  corresponding  roughly  with  the 
amount  of  magnesia  present,  to  produce  a  permanent  bright  lather.  I  can  offer  no  other 
eiplanation  of  this  phenomenon  but  that  the  precipitated  magnesium  hydrate  acts  upon 
tiie  soi^  and  gradually  is  finally  converted  into  the  oleate.  Indeed,  magnesia  suqMuded 
in  distilled  water  does  consume  soap  solution. 

My  explanation  thus  embraces  the  three  puzzling  points  in  the  testing  of  the 
hardness  by  soap,  viz.,  the  impossibility  of  accurately  titrating  hard  waters ;  the  dirty 
appearance  of  the  lather  in  magnesian  waters;  and  the  stop  at  which  one  arrives 
idioi  all  the  lime  is  precipitated,  the  magnesia  gradually  coming  into  action. 

I  think  I  have  said  enough  to  remove  Clark's  method  of  hardness  estimation  out 
of  the  list  of  tolerable  volumetric  methods.  Its  indications  cannot  be  uniform,  but  are 
dependent  upon  the  circumstances  of  each  individual  case. 

Digressing  somewhat  from  my  subject,  I  should  like  to  point  out,  that,  quite  analogous 
with  the  misconception  of  the  soap  reaction  is  Clark's  idea  of  softening  water  by  lime. 
He  directs  to  estimate  the  temporary  hardness  and  to  add  an  amount  of  caustic  lime  equal  to 
that  present  as  carbonate.  It  is  palpably  evident  that  the  temporary  hardness  has 
nothing  whatever  to  do  with  the  amount  of  lime  to  be  added ;  this  depending  BoUly  upon 
the  quantity  of  free  carbonic  acid,  which  is  not^  in  any  way,  regulated  by  the  proportion  of 
temporary  hardness. 

Now  it  must  be  acknowledged  that  it  is  desirable  to  uphold  the  distinction  of  calcium 
and  magnesium  salts  as  *'  temporary  "  and  '*  permanent,"  a  simple  gravimetric  estimation 
of  these  two  bases  not  giving  sufficient  infomiation  as  to  the  character  of  the  water. 

The  method  which  I  am  about  to  propose  is  not  new  in  principle ;  it  is  an  extension 
of  Mobr's  process  of  titrating  alkaline  carbonates  in  water  by  means  of  standard  acid. 

I  prepare  a  standard  aeid  by  diluting  20  c.c.  of  normal  sulphuric  acid  {iVEJAO^  per 
litre),  to  1,000  cc,  and  a  solution  of  1*06  of  pure,  freshly  ignited  sodium  carbonate  in  a 
Hire  of  ^distilled  water.     1  c.c.  of  the  acid  is  oapaUe  of  neutralizing  *001  gramme  of 
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OaOOj,  whilst  1  e.o.  of  the  sodiam  carbonate  eolation  precipitates  a  like  amount  of  CaOOj 
from  any  soluble  lime  salt,  or  an  equivalent  weight  of  magnesia.  Equal  volumes  of  the  two 
solutions  neutralize  each  other. 

100  c.c.  of  any  water  to  be  tested  are  tinted  with  phenacetoline,  methylorange  or 
cochineal  solution,  heated  neariy  to  boiling,  and  the  standard  acid  is  added  to  neutrality. 
Each  C.C.  used  indicates  one  degree  of  temporary  hardne$$^  calculated  for  100,000  parts. 
So  far,  Mohr's  method. 

To  another  100  c.c.  of  the  water  a  measured  quantity  of  the  sodium  carbonate  sohition 
is  added,  a  good  deal  more  than  enough  to  decompose  the  whole  of  the  soluble  (permanent) 
salts  of  lime  and  magnesia.  Generally  an  amount  in  c.c.  equal  to  about  the  proportion  oi 
total  solids  per  100,000  is  amply  sufficient.  The  mixed  solutions  are  then  evaporated  in 
a  platinum  basin  to  dryness.  The  residue  is  taken  up  with  a  little  recently  boiled  distilled 
water,  the  solution  filtered  through  a  very  little  filter,  the  residue  washed  three  or  four  times 
with  very  small  amounts  of  water,  and  the  alkalinity  of  the  clear  solution  titrated  hot  by 
means  of  the  standard  acid.  The  alkali  added,  minus  the  acid  used,  indicates  the  permanmt 
hardness,  calculated  as  OaCO,, 

The  evaporation  must  take  place  in  platinum,  glass  yielding  even  during  a  comparatively 
short  time  so  considerable  traces  of  alkali  to  the  hot  solution  that  the  permanent  hardness 
is  much  under-estimated.  It  is  well  to  evaporate  to  dryness,  in  order  to  render  the 
magnesia,  which  at  first  separates  as  voluminous  flocks,  granular,  compact  and  readily 
washable.  Generally,  at  most  150  to  200  c.c.  have  to  be  evaporated,  and  this*  of  course, 
takes  very  little  time. 

Of  the  three  indicators  enumerated  I  prefer  phenacetoline.  It  is  red  in  alkaline  and 
yellow  in  acid  solutions,  methylorange  being  yellow  in  presence  of  alkali  and  red  with  acid. 
The  change  is  sharpest  with  phenacetoline,  but  slightly  less  so  with  methylorange,  and  more 
gradual  with  cochineal.  All  three  indicators  are,  contrary  to  the  statements  generally  made 
in  respect  to  them,  somewhat  sensitive  to  carbonic  acid.  For  if  a  solution  of  sodium 
carbonate,  tinted  with  one  of  them,  be  neutralised  as  accurately  as  possible  with  acid,  and 
the  solution  then  heated  just  to  the  boiling  point,  an  alkaline  reaction  will  again  manifest 
itself,  and  a  further  small  volume  of  acid  will  be  required  to  render  the  liquid  permanently 
neutral.  Such  effect  of  carbonic  acid  may  not  be  noticeable  when  working  with  standard 
solutions  of  ordinary  strength,  but  it  must  not  be  neglected  when  milligrammes  and  tenths 
of  milligrammes  are  to  be  measured. 

The  following  figures  will  show  that,  when  workbg  as  described,  the  two  solutions, 
Na^OO,  and  HJSO^,  very  accurately  neutralise  each  other : — 

FhEIOOBTOLINB.  MbTHYLOBANOK.  CoOHDiEAL. 

C.C  Acid.    C.C.  Alkali.       o.c.  Acid.    c.c.  Alkali.        c.c.  Acid.    c.o.  Alkali. 

18-2  18-0       28-         *  22-6      22-2  217 

24-8  24-8       16-8  16-8      —  — 

16-8  16-6      26-0  24-8      —  — 

That  the  process  (Mohr's)  of  eetimatmg  alkaline  carbonates  in  water  by  titration  with 
acid  is  capable  of  giving  very  fair  results,  is  generally  acknowledged.  I  have,  however, 
deemed  it  advisable  to  carry  out  some  test  experiments  in  this  direction.    I  also  append  a 
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nnmber  of  analyseB,  in  which  both  the  temporary  and  the  permanrat  hardness  were  titrated 
alkafimetrieally,  the  amonnts  of  lime  and  magnesia  being  likewise  determined  by 
predpitation. 

Solution  of  Calcium  Carbonate.— GnnmeineiJlj,  28*0  OaOO,  per  100,CM)0.  Voln- 
metrioalfy,  27-5. 

Magnesium  Carbonate  Solution, — Contained  18*2  parts  of  MgO,  eorresponding  to 
38-0  of  OaCOj.     100  c.o.  used  88-6  c.o.  add. 

Calcium  Chloride, — 47*60  CaO  =  85*0  CaCO,.  Temporary  hardness,  none ;  per- 
manent, 84*8. 

Magnesium  SulphaU.^S'^  MgO,  eorresponding  to  21*7  of  OaOO,.  No  temporary 
hardness ;  permanent,  22*8. 

Solution  containing  Magnesium  Chloride  and  Calcium  Sulphate, — OaO  87*72  »  67*4 
GaCO,.  MgO  7-28  =  18*1  OaCO,.  Oalonkted  hardness,  85*5.  No  alkalinity.  Per- 
manent hardness,  85*2. 

WaUr,  containing  11-88  CaO  =  21*2  CaCO,,  and  -47  MgO  «=  1-17  OaCOj. 
Oaleolated  hardness,  22*4.  Alkalinity,  18*7.  Permanent  hardness,  8*2.  Total  hardness 
titrated,  21*9. 

Watsr,  containing  21*92  CaO  =  89*1  CaCO,,  and  *78  MgO  =  1*7  OaCO,. 
Calculated  hardness,  40*8.  Temporary  hardness  (alkalinity)^  28*8.  Permanent,  17*4. 
ToUl  found,  40*7. 

Water,  with  8*78  CaO  =  16*7  CaCOj,  and  -69  MgO  =  1*7  CaOO,.  Calculated  hard- 
ness, 17*4.  Used  14*2  c.c.  for  temporary  and  8*8  c.c.  for  permanent  hardness.  Total 
foimd,18*0. 

Water,  with  11*48  CaO  =  20*5  CaCO,,  and  4*01  MgO  »=  10*0  CaCO,.  Calculated 
hardness,  80*5.  Used  15*7  c.c.  of  add  for  temporary  hardness ;  permanent,  18*6.  Total 
found,  29*3. 

These  test  experiments,  I  trust,  will  be  held  to  supply  a  sufficient  amount  of  proof  of 
the  accuracy  of  the  method  proposed ;  they  also  show  that  it  is  applicable  equally  to  lime 
and  magnedum  waters. 

I  sincerely  hope  tiiat  tiie  alki^imetric  e^mation  of  both  descriptions  of  hardness  will 
speedily  supersede  the  use  of  soap  solution,  which  has  no  other  recommendation  than  its 
coo^aratiye  antiquity. 


ON  CONDENSED  MABE'S  MILK. 
By  Db.  p.  ViBTH,  P.C.S. 
Whilst  cow's  milk  has  been  condensed  on  a  large  scale  since  several  deeennaries,  and 
this  branch  of  industry  has  spread  over  nearly  all  the  countries  of  Europe,  nothing  was 
heard  of  condensed  mare's  milk  until  a  very  short  time  ago.  If  some  mare's  milk  has 
been  condensed  at  all  previous  to  the  year  1882,  it  certainly  was  done  as  a  mere  experiment 
and  Dot  as  a  matter  of  business,  with  the  aim  to  augment  the  number  of  foods  qwcially 
destined  for  nourishing  infants  and  invalids  by  a  new  preparation. 

It  was  only  in  the  hist  year  that  this  subject  was  taken  up  by  an  English  ccmipany, 
which  establiriied  a  manufactory  of  condensed  mare's  milk  at  Samava,  in  the  steppes  of 
Soothem  Bosaia.    Condensing  was  executed  for  seviral  months  in  the  last  antomn,  untS 
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with  the  beguming  of  the  winter  the  milk  supply  stopped.  I  learn  that  mare's  milk, 
condensed  during  that  time,  is  used  daily  in  a  children's  hospital  in  St.  Petersbnrgh,  with 
Tery  satis&ctory  results. 

But  it  is  not  my  business  to  speak  about  the  effect  of  the  preparation,  especially  as  that 
would  be  premature,  experiments  with  the  milk  having  been  carried  on  in  one  place  for 
a  proportionately  short  time  only.  I  merely  want  to  publish  the  results  of  the  examination  of 
two  samples  of  condensed  mare's  milk  from  Samara,  I  had  the  opportunity  of  analysing  lately. 

1.  Sample,  contained  in  a  tin,  similar  to  those  containing  Condensed  Swiss  Milk. 
Colour :  not  quite  pure  white ;  consistency :  very  thick,  if  taken  out  by  means  of  a  glass 
rod  sticking  to  the  same  and  not  flowing  off;  smell :  sweet,  aromatic,  resembling  that  of 
honey ;  taste :  some  people  think  it  not  at  all  objectionable,  others  find  it  disagreeable, 
disgusting  and  irritating. 

2.  Sample,  contained  in  a  wide-necked  glass  bottie,  corked  and  waxed.  Qualities  on 
the  whole  the  same  as  in  the  preyious  case,  but  colour  more  yellowish,  smell  and  taste  less 
pure,  somewhat  rancid. 

The  condensed  milk  readily  dissohes  in  warm  water,  yielding  a  liquid  of  milky 

i^pearance.    The  composition  of  the  two  samples  was  found  to  be  as  follows : — 

Sample  1.  Sample  2. 

Water 17-90  per  cent 18-80  per  cent. 

BoHds   82-10      „  61-20 

Fat   1207      , 10-08 

Protein     13-60      „  16-23 

Sugar  , 64-88      „  6409 

Ash 1-66      , 1-80 

By  these  figures  it  appears  that  the  milk  was  reduced  to  the  seyenth  part  of  its 
original  bulk  by  concentration.  After  having  concluded  my  analyses,  I  learned  that  the 
degree  of  concentration  was  really  this,  and  that  2*88  per  cent,  of  cane  sugar  had  been 
added  to  the  mare's  milk.    Taking  in  account  these  facts,  the  composition  of  the  milk 

employed  would  have  been  as  follows : — 

Sample  1.  Sam^e  2. 

Water 90-39  per  cent 90-62  per  cent. 

SoUda   9-61      „  9-48 

Fat   1-76      „  1-47 

Protein     1-97      „  2-23 

Sugar   6-63      „  6-61 

Aflh 0-26      „  0-27 

Four  samples  of  mare's  milk  analysed  by  Landowski  and  Biel,  were  of  the  following 

composition : — 

"  '"  Biel. 


Landowski. 

Water 

89-29  per  cent. 

Solids 

10-71      .. 

Ftet.... 

M6      „ 

Protein 

1-87      .. 

Sugar.. 

7-82      „ 

Ash    .. 

0-86      .. 

. .    90*26  per  cent. 

..      9-74      „ 

..      1-26      .. 

..      2-86      .. 

• .      6-84      }| 

..      0-29      „ 

The  large  amount  of  milk  sugar  present  in  mare's  milk  renders  it  possible  to  abstain 
from  adding  a  large  quantify  of  cane  sugar,  and  the  high  degree  of  concentration  admits 
of  the  assumption  that  condensed  mare's  milk  will  keep  without  decomposition  for  some 
length  of  time  if  contained  in  air-tight  closed  vessels. 


. .    90*62  per  cent.     . 

.    90*88  percent 

..      9-88 

tf            • 

.      9*62      „ 

. .      Ill 

t»            • 

.      1-66      „ 

..      2-78 

»i 

.       2-02      „ 

6*21 

n                • 

.      6-78      „ 

..      0*28 

ff                • 

.      0-81      „ 
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ON  THE  PRESENCE  OP  COPPER  IN  CEREALS. 
Bt  Edwabd  F.  Willoughbt,  M.B.  (Lond.) 
Fob  more  than  half  a  century  a  belief  or  sospicion  has  existed  that  bakers  occasionally 
resorted  to  the  use  of  copper  solphate  with  the  same  aim  as  that  with  which  they  more 
frequently  employ  alum,  viz.,  to  prodaee  a  fine  looking  white  bread  oat  of  damp  and 
damaged  floor.  That  the  notion  has  not  been  entirely  groundless  was  shown  by  the 
ccmTietion  of  Belgian  bakers  in  1848  and  in  1847,  and  of  one  at  Calais  not  long  since,  bat 
there  is  no  evidence  that  the  fraud  has  ever  been  perpetrated  in  this  country ;  although,  if 
proved,  it  would  no  doubt  be  punished  with  the  utmost  rigour. 

On  tiie  other  hand  it  has  been  at  various  times  asserted  that  copper  is,  or  at  least  may 
be,  present  in  flour  as  a  normal,  or  more  correctly  a  natural,  constituent  derived  from  the 
soil,  and  when  we  consider  the  extreme  delicacy  of  our  tests,  we  must  bear  in  mind  the 
ponibility  of  mistaking  such  quasi-normal  presence  for  a  fraudalent  addition. 

Yauquelin,  nearly  sixty  years  ago,  believed  that  he  detected  copper  in  the  ashes  of  some 
plant,  but  the  discovery  seemed  so  incredible  that  he  did  not  venture  to  publish  it  at  the 
time.  From  1828-1880  Meisner  gave  in  the  Journal  ds  Phamuicie  $t  de  Chimie  the  results 
of  a  series  of  analyses  of  various  plants  containing  copper.  In  1500  grammes  of  wheat  he 
found  0*007,  and  in  the  same  weight  of  flour  0-001  gr.  of  copper.  These  proportions  he 
betieved  to  be  under  the  truth,  since  the  process  he  employed  involved  some  loss  of  the  metal. 

Between  1880  and  1888  Sarzeau  and  Boutigny,  working  independently,  verified  the 
presence  of  copper  in  the  proportion  of  0*0046  in  a  kilogramme  of  wheat,  and  of  0*0006  in 
one  of  flour.  They  found  that  it  resided  chiefly  in  the  bran,  and  that  consequently  the 
coarser  and  browner  flours  contained  more  than  the  finer,  whence  Sarzeau  suggested  that  it 
might  exist  in  the  form  of  a  phosphate.  Chevreul  cast  doubts  on  their  conclusions,  since  he 
fiuled  to  find  it  in  some  cases,  and  considered  it  to  be  an  accidental  contamination  through 
careless  manipulation.  J.  Hopfl*  (Vackenroder  Arch.  /.  Ph,  LXVL,  UOj  had  shown  that 
plants  may  be  made  to  absorb  considerable  quantities  of  copper  by  watering  them  with  a 
solution  of  the  sulphate,  although  in  so  doing  they  lose  health  and  ultimately  perish.  The 
presence  of  copper  in  cereals  might  plausibly  be  attributed  to  the  practice  of  washing  the 
seed  com  with  copper  sulphate  in  place  of  lime  with  a  view  to  the  destruction  of  vermin, 
bat  in  a  paper  read  before  the  Academy  of  Medicine  in  January,  1848,  M.  Deschamps  of 
Avallon  proved  its  presaice  in  the  produce  of  a  field  which  had  belonged  to  the  same 
prc^rietor  for  forty-two  years,  and  to  which  copper  had  never  been  thus  applied.  (Bulletin 
is  VAead.  de  Med.  XIIL^  5i2),  Among  the  results  given  in  this  paper  are  the  detection 
in  a  kilogramme  of  wheat  0*004,  of  potatoes  0*00284,  of  potato  starch  0*0008,  and  of  rice 
0*00613  gramme  of  copper.  He  supposes  the  copper  in  the  soil  to  be  derived  either  from 
the  detrition  of  metalliferous  primary  rocks  or  firom  the  decomposition  of  iron  pyrites 
ecntaining  vi  admixture  of  cupric  sulphides  and  carbonates.  Analyses  showed  that  the 
**calcaires  a  gryph^  arqu^es,"  the  belemnitic  limestones,  ferruginous  sands  and  the 
piracies  of  ferrous  oxide  which  abound  in  the  marls  overlying  the  first  mentioned  limestones 
aU  eontained  copper.  He  imagines  that  the  copper  exists  in  the  soil  for  the  most  part  as 
a  carbonate,  which,  being  soluble  in  ammonium  carbonate,  is  absorbed  along  with  it  by 
plants  in  the  form  of  a  cupric-ammonio-carbonate,  and  on  the  breaking  up  of  the  molecule 
and  fixation  of  the  nitrogen  in  the  tissues  the  metal  is  set  free.    He  thus  accounts  for 
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the  larger  amonnt  found  in  the  more  nitrogenone  etmcinres  as  the  testa  or  bran.  The 
nse  of  oapric  solphate  for  <*  limmg  **  the  seed  eorn  year  after  year  adds  enormously  to  the 
copper,  if  any,  originally  present  in  the  soil. 

Going  back  to  the  year  1831,  we  find  Euhlmann  eontributiBg' to  the  Ann.  d'Hyg,  et 
de  Med.  leg.  V.  889.  ''  Considerations  snr  I'emploi  du  sulphate  de  cuiyre  et  de  diverses 
matidres  salines  dans  la  fabrication  du  pain."  He  stated  that  the  end  for  which  it  was  used 
was  attainable  by  adding  one  part  of  cupric  sulphate  to  80,000  of  flour  (equal  to  one  part  of 
.  metallic  copper  in  800,000  of  bread)  though  with  flour  but  slightly  damaged  one  in  160,000 
parts  might  be  enough.  The  first  named  proportion  could  not  be  surpassed  with  impunity, 
for  1  in  4,000  gave  a  sodden  bread,  and  1  in  1,800  completely  arrested  fermentation,  and 
imparted  a  greenish  tinge. 

Euhlmann  asserts  that  he  had  obtained  from  several  bakers  admissions  as  to  its  use, 
of  course  in  the  smaller  proportions,  which,  though  they  could  scarcely  be  deemed  noxious, 
he  held  to  be  fraudulent  as  permitting  the  use  of  inferior  flour,  though  Dr.  du  Moulin, 
among  others,  justified  the  practice  as  a  means  of  avoiding  a  diminution  of  the  national 
food  supply. 

The  subject  seems  to  have  been  almost  entirely  neglected  until  last  year,  when  M.  J. 
Van  del  Berghe,  director  of  the  laboratory  of  the  Provincial  Agricultural  Laboratory  of  West 
Flanders  published  in  the  Bulletin  de  la  Societe  de  Medecine  de  Oand^  and  the  Journal  de$ 
Cannaissancee  Ihledicales,  April  20,  1882,  notes  on  the  presence  and  estimation  of  copper  in 
bread.  Suspecting  the  presence  of  copper  in  the  bread  he  used  daily,  he  made  anatyses  of 
samples  from  three  of  the  best  bakehouses  in  Ghent,  and  found  it  in  each.  Surprised  at 
these  results,  he  examined  several  samples  of  wheat  which  gave  a  very  similar  proportion, 
viz.,  0-0058  grammes  of  sulphate  in  500,000  grammes,  or  9*24  in  a  million  of  metallic 
copper.  Still  thinking  it  might  have  been  derived  from  **  liming,'*  he  analysed  250  grammes 
of  oats  which  he  knew  had  not  been  so  treated,  and  found  0*0084  grammes  of  the  sulphate, 
or  10  8  in  the  million  of  metallic  copper,  a  considerably  larger  proportion  than  existed  in 
the  wheat  or  bread.  His  reagents  were  absolutely  pure,  yet  every  sample  of  bread  examined 
contained  from  8  to  10  parts  of  copper  in  the  million,  which  he  concluded  was  not  added 
in  baking,  but  pre-existed  in  the  grain.  M.  Van  del  Berghe  conceives  it  to  be  of  the 
highest  importance  that  the  amount  of  copper  that  may  exist  normally  in  wheat  should  be 
determined  in  the  interest  of  the  public,  as  well  as  what  amount,  if  added,  would  be 
ii^'urious  to  health. 

Dr.  V.  Galippe  has  conducted  like  analyses  on  a  larger  scale,  with  the  results  shown  in 
the  following  table : — 

Copper  in  a  kilognmine. 

Wheat  from  Central  France 0*0100  gram. 

„        „    la  CMtre  (Indre) 0*0080  „ 

„        „    QrandvillierB  (Oise) 0*0052  „ 

„        „    Michigan   0*0070  „     * 

„        „    American,  Bedwinter 0*0085  „ 

„        „    Califomia 0*0050  „ 

„        „    NativeBrie    00064  „ 

„        „    American  soft   0*0108  „ 

„        „    Bassia,  hard  Taganrog   0*0088  „ 

„        „    Algier8,hard 0*0062  „ 

Bye   0*0050  „ 

Oata 0-0084  „ 

Barley  , 0*0108  „ 

fi 0*0016  ., 


THE  ANALYST.  85 


All  the  wheals  except  that  from  la  Ghatre  also  contained  manganese. 

The  mean  of  Dr.  Galippe's  analyses  gave  for  the  bran  0*014  gr.  per  kilogramme,  and 
for  the  farina  0*0084  of  copper.  He  examined  next  the  bread  supplied  by  the  poor  law 
aathorities  and  to  the  troops :  the  former  contained  in  the  kilogramme  max.  0*0055,  min. 
0*0044,  mean  0*0047 ;  the  latter,  max.  0*0080,  min.  0*0086,  mean  0*0048. 

Yarions  samples  of  the  bread  sold  in  the  shops  averaged  0-0044.  Bye  bread,  max. 
0-OO44,  min.  0*0015,  mean  0*00246.   Oatmeal  0*0042 ;  and,  kstly,  English  bread  only  traces. 

Is  this  dae  to  the  less  general  nse  in  this  country  of  washing  with  sulphate  <^ 
ec^per,  or  to  the  mere  accidental  selection  of  a  sample  ? 


SELENIUM    IN    COMMERCIAL    SULPHURIC    ACIDS,    AND    ITS  ACTION   ON 

SHALE  OILS. 

Bt  James  Hamilton. 

hn  connection  with  the  Paper  on  this  subject  published  in  our  last  number,  the  following, 

which  was  lately  read  before  the  Royal  Physical  Society  of  Scotland,  will  be  of  interest : — 

Before  entering  into  the  subject  of  the  action  of  selenium  on  mineral  hydro-carbon 
oils,  it  may  be  not  uninteresting  if  I  were  to  give  a  short  sketch  of  the  production  and 
manufactare  of  these  oils,  and  the  manner  in  which  selenium  would  be  liable  to  affect  them. 
The  shale  from  which  the  oil  is  produced  is  brought  directly  from  the  pits  or  mines  where 
it  is  found  to  the  retorts.  In  this  state  the  size  of  the  pieces  of  shale  is  veiy  unequal, 
and  to  render  them  of  a  comparatively  equal  size,  and  also  to  enable  the  oil  vapours  to 
escape  more  easily  from  it,  the  shale  is  put  through  what  is  known  as  the  ''breaker.** 
From  the  breaker  the  shale  is  put  into  the  retorts.  Various  kinds  of  retorts  are  used, 
the  three  commonest  forms  being  the  Henderson  patent,  the  vertical,  and  the  Young  &Beilby, 
all  possessing  attributes  suitable  to  the  different  kinds  of  shale.  In  all  these  retorts,  steam, 
either  superheated  or  soft,  is  used.  The  products  of  this  distillation  are  oil,  ammonia- 
water  and  an  uncondensable  gas,  which  latter  is  brought  back  to  heat  the  next  charge  of 
shale.  The  ammonia-water  is  separated  from  the  oil,  and  by  one  or  another  means  the 
ammonia  in  it  is  converted  into  sulphate  of  ammonia. 

The  oil  more  particularly  concerns  us.  From  the  receiving  tank  of  the  retorts  it  is 
pumped  into  a  charging  tank,  and  from  this  charging  tank  is  run  into  stills,  which  are 
generally  known  as  the  ''  crudes.**  In  this  distillation,  as  in  all  distillations  throughout 
the  process,  varying  percentages  of  steam  are  used.  The  distillate  is  only  slightly  fraction- 
ated, naphtha  being  separated.    The  oil  is  now  known  as  *'  once-run  oil.** 

From  the  receiving  tank  of  the  crude  stills  the  oil  is  pumped  into  a  '*  washer  '* — 
a  washer  being  a  suitable  vessel,  able  to  contain  from  500  to  2,000  gallons,  the  contents  of 
which  may  be  stirred  either  by  air  or  by  some  mechanical  means.  On  the  oil  in  the 
washer  sulphuric  acid  is  run,  and  the  contents  agitated  as  long  as  is  necessary  to  saturate 
the  acid  with  tar.  This  tar  is  run  off,  and  a  second  quantity  of  acid  is  added.  In  like  manner 
^H*  also  is  agitated,  allowed  to  settle,  and  the  tar  run  off.  This  process  is  continued 
ontil  all  the  tar  which  it  is  advisable  to  separate  at  this  stage  is  carried  off.  At  the  end  of 
the  last  agitation  the  oil  is  allowed  to  settle  for  about  three  hours,  in  order  to  allow  the 
tar  more  completely  to  separate.      After  settling  for  this  Jength  of  time,  the  oil  is  run  into 
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what  is  known  as  the  "  soda  washer/'  where  it  is  treated  with  a  strong  solution  of  oanstic 
soda,  in  order  to  neutralize  any  aoid  which  may  be  left  in  the  oil,  and  to  prepare  the  oil  for 
another  distillation. 

From  the  soda  washer  the  oil  is  pumped,  blown  by  means  of  air-pressure,  or  run  into 
the  second-stage  boilers  or  stills ;  from  these  stills  it  is  fractionated  into  a  light  portion, 
sp.  gr.  about  '828,  which  contains  little  or  no  solid  paraffins,  and  a  heavier  portion,  sp.  gr. 
about  '877,  which  at  60^  Fahrenheit,  is  solid  with  paraffine.  The  light  portion  is  taken 
and  treated  with  acid  aod  soda,- as  before,  and  is  then  again  distilled.  The  distillate  is  . 
fractionated  into  '84,  *85  oil,  and  oil  at  about  '805  sp.  gr.  It  may  be  as  well  to  mention 
here  in  order  to  avoid  repetition,  that  the  heavy  fractions  at  the  end  of  light  oil  distillations 
are  mixed  with  the  light  fractions  at  the  beginning  of  the  distillation  of  the  heavy  portion, 
and  thus  carried  on  to  the  finished  state.  Thus,  the  '84  to  *85  oil  is  mixed  with  the  *84 
to  *  85  oil  from  the  beginning  of  the  distillation  of  the  heavy  portion,  and  they  are  both 
washed  together,  and  then  form  what  is  known  under  the  various  names  of  marine  oil 
(from  its  application  to  ships*  lamps),  mineral  colza,  or  under  the  common-place  title 
840/50  oil.  It  is  somewhat  a  waste  product,  perhaps  its  principal  use  just  now  being 
840/50  bloomless  for  the  adulteration  of  rape  and  other  high  priced  vegetable  oils.  If  the 
*805  fraction  is  wanted  as  '*  crystal  oil,**  it  is  treated  with  acid  and  a  weak  solution  of  soda, 
and  after  washing  with  water  it  is  ready  for  the  market. 

If  it  is  wanted  as  No.  1  burning  oil,  it  is  washed  with  acid  and  a  strong  solution  of 
soda,  again  distilled,  and  without  treatment  it  is  ready  for  the  market.  This  process  may 
seem  curious,  but  the  idea  is  to  get  as  good  a  light  from  the  No.  1  burning  oil  as  from 
crystal  oil,  without  the  same  crusting  of  the  wick  occurring  as  in  crystal  oil,  due  to  the 
presence  of  minute  traces  of  sodium  sulpho-olefines.  The  heavy  portion,  containing  the  solid 
paraffines,  is  taken  in  a  liquid  state  to  the  paraffine  sheds,  where  paraffine  of  a  melting 
point  about  118^  Fahrenheit  is  taken  from  it  by  means  of  a  freezing  machine,  filter 
presses,  and  hydraulic  presses.  This  crude  or  green  scale  contains  about  4  per  cent,  oil 
and  2  per  cent,  dirt  and  water,  and  is  the  substance  most  largely  used  in  the  manufacture 
of  paraffine  candles. 

The  oil  pressed  from  this  green  scale  is  known  as  blue .  oil,  and  after  the  separation 
it  is  taken  and  treated  with  acid  and  soda  as  I  have  previously  described.  From  the 
washer  it  is  pumped  into  what  is  known  as  the  lubricating  or  **  lub  "  stills,  and  is  there 
fractionated  practically  into  '865  and  '885  oils.  I  may  mention  that,  in  order  to  bleach  the 
oil  it  is  treated  with  solid  caustic  soda  in  the  stills --that  is,  solid  caustic  soda  is  hung  in 
the  still  in  order  that  it  may  bleach  the  vapor  as  it  is  formed.  These  '885  and  '865  oils  are 
either  washed  with  acid  and  a  weak  solution  of  soda,  and  thereafter  the  low-melting-point 
separated,  or  the  paraffines  are  first  separated  and  they  are  then  washed.  The  paraffine 
from  the  *865  oil  has  a  melting  point  of  about  95^  Fahrenheit,  and  that  from  the  '885  oil 
of  about  100^  Fahrenheit.  In  order  to  separate  these  paraffines,  the  oil  has  to  be  frt>zen 
down  to  about  18^  Fahrenheit. 

We  now  come  to  the  action  of  selenium  upon  the  oils.  About  two  months  ago  a  dis- 
coloration was  noticed  in  some  burning  oil  in  the  process  of  manufacture,  and  before  long 
the  same  discoloration  was  noticed  in  the  whole  of  thd  oils,  both  heavy  and  light.  There 
are  many  things  which  might  have  caused  this  discoloration,  among  others,  under  treatment 
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with  Tilnol  in  the  first  stages,  or  yitriol  which  eontained  nitric  acid  as  an  impurity  being 
used  in  the  later  stages.  In  order  to  prevent  confusion  hereafter,  I  will  call  snlphario 
aeid  by  its  commercial  title,  vitriol. 

Afl  in  oar  works  the  first  of  these  causes  was  carefully  noticed  and  prevented,  this 
eaaae  was  at  once  put  aside ;  but  in  regard  to  the  latter,  we  were  not  equally  certain. 
Tkb  vitriol  from  our  stock  gave  decided  traces  of  nitric  acid,  and  of  course  we  at  once 
Uamed  that  impurity ;  but  as  we  are  supplied  from  two  vitriol  works,  it  could  not  be 
decided  till  further  supplies  of  the  acid  arrived,  who  was- the  erring  party.  Next  day 
two  tanks  of  vitriol  came  in  from  the  different  makers.  One  of  them  showed  distinct 
traeea  of  nitric  acid,  with  both  the  ferrous  sulphate  and  indigo  tests.  The  other  gave  the 
indigo,  but  not  the  iron  test.  They  both  were,  of  course,  at  once  rejected,  but  the  second 
is  the  one  with  which  we  were  more  particularly  concerned.  Why  it  should  give  the  indigo 
and  not  the  iron  test  was  rather  a  mystery.  On  receiving  our  notice  of  rejection,  the 
makers  at  once  sent  out  and  sampled  the  acid,  and  thereafter  sent  the  sample  to  an 
Edinbnrgh  chemist,  who  reported  that  it  only  contained  *005  per  cent.  <^  nitric  acid  by 
the  nitrometer,  ui  instrument  which  I  had  not  by  me  at  the  time. 

This  result  puzzled  us  considerably,  and  we  went  on  using  the  acid,  attributing  the 
had  eolcsr  in  the  oils  to  a  tank  of  the  other  maker's  vitriol,  which  by  some  inadvertence 
had  been  allowed  to  pass  into  the  refinery.  Three  days  were  allowed  to  elapse,  when,  in 
^ace  of  the  oil  getting  better  in  colour,  it  grew  worse.  The  supply  of  both  these  makers' 
add  was  then  stopped,  and  an  acid  which  we  knew  to  be  pure  used  in  the  refinery.  I  told 
mj  friend,  Mr.  Hunter,  of  our  difficulties  with  the  oil,  and  of  my  opinion  that  there  was 
something  seriously  wrong]  with  the  acid  which  had  given  the  indigo  and  not  the  iron 
resetion.  He  advised  me  to  bring  in  a  sample,  and  we  would  examine  it  together.  One  of 
the  results  of  this  examination  was,  that  it  contained  practically  no  nitric  acid,  and  yet 
it  gave  the  sulphate  of  indigo  reaction ;  the  other  result  was  that  there  was  something 
fordgn  in  the  sulphuretted  hydrogen  precipitate,  as  it  was  reddened  to  a  considerable 
extent.  A  portion  of  this  precipitate,  with  gentle  heating,  almost  completely  dissolved  in 
ammonium  sulphide,  leaving  a  very  slight  black  residue,  which  was  at  the  time  thought, 
sod  afterwards  proved  to  be,  lead.  Another  portion  was  boiled  with  ammonium  carbonate, 
when  the  yellow  arsenic  sulphide  dissolved,  and  left  a  reddish-brown  residue,  which  was 
reduced  by  the  action  of  stannous  chloride.  This  strange  residue  was  at  once  put  down 
as  the  cause  of  .our  oil  going  back  in  colour,  but  we  had  not  at  that  time  sufficient  leisure 
to  go  into  the  matter  further.  In  the  itiean  time  our  oil  had  come  back  to  its  original 
colour,  with  the  acid  which  we  knew  to  be  free  from  any  impurities,  and  this  of  course 
almost  conclusively  proved  that  there  was  no  fault  in  the  process.  But,  in  order  to  further 
prove  that  it  was  the  faulty  acid  which  had  done  the  damage,  it  was  again  allowed  into  the 
lefineryy  when  the  same  symptoms  were  noticed.  As  this  could  not  be  allowed  to  go  on» 
ao  official  sample  of  the  acid  was  sent  to  Mr.  King  and  Mr.  Hunter,  when  they  in  a  few 
days  reported  that  the  only  thiog  that  was  peculiar  about  the  acid  was  the  presence  of  an 
dement  resembling  selenium,  and  which  they  thought  was  selenium.  On  further  examina- 
tion the  impurity  was  conclusively  shown  to  be  selenium,  and  further,  that  it  had  a  very 
injurious  action  upon  oils. 

This  property  of  selenic  aeid,  the  state  in  which  there  can  be  no  doubt  the  selraium 
in  the  vitriol,  of  acting  upon  mineral  hydro-carbon  oils  has,  as  far  as  I  am  aware, 
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never  before  been  noticed— the  nioal  bogbeur  beingidiric  aeid»  whidi,  in  the  ease  of  this 
vitrioly  WM  shown  to  be  entirely  absent.  What  its  ezaet  aetion  is,  is  rather  diffienlt  to  saj. 
Bat  the  most  likely  explanation  of  its  aetion  is,  that  daring  the  process  of  treating  the  oils 
with  vitriol  it  forms  a  selenated  olefine,  which,  daring  the  washing  with  soda,  is  converted 
into  a  sodiam-seleno-olefine,  and  this  body,  on  exposure  to  anr  either  reddens  in  color 
itself  or  acts  on  the  oil  in  each  a  manner  as  to  give  it  a  red  color.  This  is,  we  know, 
what  happens  with  sn^hario  acid,  when  the  oil  is  over-treated.  Bat  in  the  case  of  cttvr- 
treatment  with  salphario  acid  the  evil  is  completely  removed  in  the  next  distillation,  iriule 
with  scleniom  it  is  not,  as  the  sdaninm  oomponnd  distils  over  along  with  the  oil  and 
dissolves  in  it.  This  was  particolarly  noticed  at  the  worm  ends  of  the  homing  oil  stills, 
where,  when  the  oil  shoald  have  been  white,  it  was  yellow  to  no  inconsiderable  extent. 

This  ocoorrence  of  sdeniom  in  salf^aric  sdd,  and  its  action  opon  oSs,  is  as 
important  as  it  has  hitherto  been  obseare ;  important,  in  so  fiff  as  by  its  prssenee 
thoasands  of  gallons  of  oil  have  been  practically  rendered  anmarketahle,  and  so  obscnie  as 
to  have  misled  the  foremost  of  oar  dl-woriu  managers  and  the  leading  chemists  in  the  oil 
indastry.  In  the  benefit  accraing  to  the  oil  trade  from  this  investigation,  perMmally,  I 
daim  bat  little,  bat,  at  the  same  time,  there  can  be  no  doabt  that  the  resalts  are  of  the 
greatest  importance,  not  only  from  an  intrinsic,  bat  also  from  a  scientific  point  of  view; 
and  if,  in  the  credit  that  b  going,  I  am  only  bracketed  with  Mr.  King  and  Mr.  Honter,  I 
Aall  be  more  than  repaid  for  the  part  I  have  taken  in  the  inqairy. 


FOOD  ADULTEBATION  IN  FEANOB. 


The  following  Analyses  were  made  at  the  Paris  Manicipal  Chemical  Laboratoiy,  daring 
the  month  of  March,  1888  :— 


Good. 
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Honeys    

Oonfitnres 

Coloniing  MatmUs  .. 


14 


Tovs 

OoUmred  Papers. 
Tins     ......... 

Pharmaoeatieal 


Pre.) 


Perhimery ..'    2 

Various  80 


•MMkblt. 

Mollnjaikmi. 

JajuloQi: 
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16 
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— 
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18 
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14 
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8 

.»          , 

25 

8 

1 

1 

16 
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.V          , 

1 

1 
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2 

— 

1 

5 

28 

1 

26 



47 

1 



1 

11 

1 

12 

— 

27 

^,^ 
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1 
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19 
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LAW  REPOBTS. 

HaM  on  Oofftt  Dealen^Hemvy  Fiiu$  ^~ 

AX  Hndderafield,  on  Wednesday  Feb.  7th,  Edward  Teal,  grocer,  King  Street,  and  Alex.  Wallace, 
groeer,  Bozton  Boad,  were  charged  with  selling  adulterated  coffee,  and  which  were  adjourned  from  the 
prsfious  Wednesday,  came  on  again  for  hearing.  Mr.  D.  F.  £.  Sykes  appeared  for  both  the  defendants. 
Ibe  ease  d  ^be  defendant  Teal  was  taken  first.  The  analysis  showed  50  per  cent,  coffee,  and  50  per 
eent  ehieory;  while  the  defence  was  that  the  sample  was  sold  as  a  mixture,  that  the  proportions  were 
S  of  ooffee,  8  of  chicory,  and  1  of  dandelion  coffee,  which  was  a  fair  mixture ;  and  that  the  wrapper  bore  a 
label  stating  that  the  article  was  sold  as  a  mixture,  which  protected  the  vendor  under  the  Act.  The 
i^ily  was  that  the  mixture  of  chicory  was  unreasonable  in  quantity,  and  was  added  to  increase  the 
baSk, — Boms  conversation  took  place  between  Mr.  Kirk  (sanitary  inspector),  Mr.  D.  F.  E.  Sykes,  and 
Ab  Bench,  as  to  the  reason  why  this  case  was  adjourned  for  the  purpose  of  a  part  of  the  sample  being 
sent  np  to  Somerset  House  for  further  analysis.  Mr.  Kirk  said  he  afterwards  found  that  the  sample 
ooold  only  be  sent  through  the  justices,  and  therefore  it  could  not  be  sent ;  but  Mr.  Jarmain  had  again 
analysed  the  sample.  The  Magistrates'  Clerk  also  said  that  before  the  sample  could  be  sent  to  Somerset 
House  application  should  be  made  to  the  Magistrates.  —Mr.  Jarmain  was  re-called,  and  said  he  had  made 
a  further  examination  of  the  mixture  without  having  succeeded  in  obtaining  results  different  from  those 
obtained  last  week.  He  had  examined  pure  chiooiy  and  pure  dandelion  under  the  microscope,  and  there 
was  very  little  difference  between  the  two  in  appearance.  That  difference  he  did  not  find  in  the  sample 
of  eoAee  in  question.  He  did  not  find  the  slightest  trace  of  dandelion  in  the  coffee. — Cross  examined : 
Ctkorj  and  dandelion  belonged  to  the  same  family  or  order  of  plants,  and  the  roots  were  almost 
Hfit"^  It  might  be  that  he  could  not  distinguish  between  chicory  and  dandelion  in  the  sample ;  the 
differeooe  was  so  slight  as  to  make  it  difficult  to  trace  when  the  two  were  mixed  with  coffee.  There  could 
be  only  ^me-sixth  dandeUon,  according  to  the  evidence  for  the  defence. — By  the  Bench :  Supposing,  an 
equal  balk  of  ehioozy  and  dandelion  root,  after  being  roasted,  were  mixed  together,  he  could  not  tell  the 
ssaot  proportion  of  each  under  the  microscope.  The  density  of  the  articles,  in  which  there  was  vexy 
htUe  diflerence,  helped  him  in  determining  Uie  quantity.— By  the  Magistrates*  Clerk :  He  did  not  say 
there  was  no  dandelion  in  the  sample,  but  he  had  not  found  it.  And  he  used  all  the  best  means  for 
aseertaming  it. — Re-examined :  He  gave  a  penny  an  ounce  for  the  dandelion  root  he  now  produced. — 
Mr.  Sykes  said,  the  defendant,  mixed  the  dandelion,  knowing  that  it  cost  more  than  chicory  or  pure 
eoflee,  and  intending  that  the  dandelion  should  count  not  as  chicory,  but  coffee ;  therefore  there  was  no 
fraud. — ^The  Mayor  said  the  Bench  had  considered  the  case  fully,  and  had  come  to  the  conclusion  that 
as  coffee  was  in  great  consumption  amongst  poor  people,  it  was  necessary  that  they  should  be  protected. 

Ihey  fined  the  defendant  £5  and  £1  8s.  costs. ^In  Alexander  Wallace's  ca^  Mr.  Sykes  said  the 

efidence  was  that  the  agent  of  Mr.  Kirk  went  to  the  shop  of  Mr.  Wallace,  and  asked  for  a  quarter  of  a 
pound  of  16d.  coffee.  On  analysis  it  was  found  to  contain  83  per  cent,  of  chicory,  and  only  17  per  cent. 
ci  eoMee,  and  there  was  no  label  upon  the  packet  showing  tiiat  the  article  was  sold  as  a  mixture  of 
efaioory  and  coffee.  Well,  it  looked  about  as  bad  a  case  as  a  man  could  well  imagine,  and  the  analysis 
was  so  ootttrazy  to  his  instructions  that  he  asked  for  an  adjournment  for  further  inquiry  to  be  made  into 
the  matter,  as  Mr.  Wallace  was  imwell  and  unable  to  attend.  Inquiry  had  been  made,  and  he  should 
esU  witnesses  who  would  give  such  an  explanation  as  would  leave  the  defendant  technically  guilty  but 
manOj  blameless.  He  should  prove  that  the  defendant  gave  written  instructions  to  Mr.  Harrison,  the 
manager  at  the  shop  in  question,  as  follows: — "  For  sixteenpenny  coffee,  mix  75  per  cent,  of  coffee  and 
3S  per  eent.  of  chicory  " — ^85  per  cent,  being  the  quantity  that  Mr.  Jarmain  considered  a  lair  adndxtoxe. — 
Ihe Bench:  It  is  not  Mr.  Jarmain's  advice. — ^Mr.  Kirk:  Oh,  dear,  no;  it  is  inadmissible  in  law. — 
Mt.  Bjkm  added  that  the  defendant's  instructions  also  said  that  the  mixture  was  to  be  wrapped  in  a 
>  similar  to  the  (me  he  (Mr.  Sykes)  now  produced,  bearing  the  printed  label  **  This  is  sold  as  a 
I  of  ehioofy  and  coffee."  Had  those  instructions  been  complied  with,  the  ^•ftm^ftut  could  not 
iMve  been  ptoseeuted  for  selling  the  mixture  without  notice  to  the  public  that  it  was  a  mixture,  nor 
ooold  he  have  been  soceeasfuUy  prosecuted  for  fraudulently  increasing  the  bulk,  because  that  was  a  fair 
uuiiute.  The  defendant  had  given  instructions  that  in  future  all  his  coffee  shonkl  be  mixed  by  his  son 
ttt  hia  central  estabdiahment,  and  shall  not  be  left  to  the  manager. — ^The  defendant  and  his  manager 
save  evidanoe  bearing  out  the  foregoing  statement,  and  the  canister  bearing  the  defendant's  instruolions 
iM  to  the  mixing  was  pcoduoed. — The  Mayor  said  the  Bench  considered  this  a  very  bad  case  indeed,  and 
tlMj  Qonld  not  infliat  a  less  penalty  than  £10.  The  only  question  with  them  was  whether  th^  should 
flVttattBllbelaU  penalty.    However,  ths(y  had  deoided  to  fine  him  £ia  and  £iaa.eQatB. 
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Fine  for  Selling  BtUterine  at  Butter. 

At  the  South  StaflFordshire  Stipendiary's  Ck>iirt,  held  at  Wednesbmy,  sereral  important  oases  under 
the  Sale  of  Food  and  Drags  Act  were  brought  forward  by  Mr.  Horder,  the  inspeotor.  The  first  case 
heard  was  that  against  Mr.  J.  Price,  wholesale  and  retail  grocer,  of  BiUton,  who  was  summoned  for 
selling  butterine  as  butter.  Mr.  Dallow  appeared  for  the  defence.  Wm.  Watson  stated  that  when  going 
through  the  Bilston  Market,  he  met  Mr.  Toy,  assistant  to  Mr.  Border,  who  requested  him  to  go  to  the 
defendant's  stall  and  ask  for  a  pound  of  butter.  He  did  as  he  was  requested,  and  on  arriving  at  the 
stall  (which  was  a  large  one),  he  noticed  placards  on  the  top  of  the  stall,  **  A  drop  in  Butter,"  and 
'*  Butter  down  again."  He  asked  for  a  pound  of  butter,  and  tendered  a  half-crown  in  payment,  receiving 
Is.  8d.  in  change.  Cross-examined  by  Mr.  Dallow :  He  had  not  yet  been  paid  for  purchasing  the  butter, 
neither  was  he  engaged  by  Mr.  Border.  He  acoidently  met  Toy  in  the  Market  Place,  and  he  requested 
him  to  go  and  purchase  the  batter.  He  would  swear  most  positively  that  he  asked  for  butter.  He  did 
not  ask  the  price  of  the  article  with  which  he  was  supplied.  There  were  no  tickets  on  the  articlo.  Mr. 
Toy  stated  that  on  receiving  the  article  from  the  last  witness  he  saw  the  defendant's  assistants,  and 
informed  them  that  he  was  going  to  have  the  article  analysed.  The  article  was  afterwards  conveyed  to 
Mr.  Jones,  the  county  analyst,  who  reported  that  the  article  contained  10*05  per  cent,  of  water,  2*12  of 
salt,  1*11  of  curdy  matter,  and  86*72  of  animal  fat.  In  reply  to  the  Stipendiary,  Mr.  Jones  stated  there 
was  only  a  mere  trace  of  butter.  It  was  an  article  known  as  butterine  and  consisted  chiefly  of  refuse 
animal  fat.  He  had  heard  of  so-called  butter  being  made  of  Thames  mud.  He  would  not,  however, 
state  that  the  article  in  question  was  made  of  Thames  mud.  By  Mr.  Dallow :  The  article  was  not  in  any 
way  injurious,  and  might  not  act  injuriously  upon  a  sick  person.  He  could  not  positively  say  that 
butterine  was  an  article  of  commerce.  He  did  not  know  that  there  were  recognised  places  where  butterine 
was  manufactured.  He  had  heard  of  it  being  manufactured  at  Botterdam.  It  was  said  to  be  made  from 
beef  fat.  Mr.  Dallow  submitted  that  the  article  was  sold  as  butterine,  and  Watson  was  distinctly  told 
when  he  made  the  purchase  that  the  article  was  butterine,  and  not  butter,  and  he  therefore  very  respectfully 
submitted  that  no  case  had  been  made  out  against  his  client.  He  afterwards  called  Thomas  Price,  the 
son  of  the  defendant,  who  said  he  was  at  the  stall  when  Watson  came  up  to  it.  On  the  stall  were  tubs 
of  butter  and  butterine.  They  were,  however,  separate.  It  was  true  that  there  were  notices  over  the 
stall,  **  Butter  down  again,"  and  also  **  A  drop  in  butter."  Watson,  pointing  to  a  tub  of  butterine,  said, 
"  I  want  a  pound  of  this."  He  did  not  say  anything  about  butter.  By  Mr.  Horder :  It  was  not  possible 
to  buy  butter  at  lOd.  per  lb.  at  the  present  time.  Salt  butter  ranged  from  Is.  to  Is.  4d.  per  lb.  At  this 
time  of  year,  if  tradesmen  had  large  stocks  of  butter  in  their  cellars,  there  was  no  doubt  they  would 
sooner  sell  it  at  a  sacrifice  rather  than  keep  it,  as  the  first  loss  was  always  the  best.  He  was  fully 
justified  in  putting  up  the  notices  which  had  been  referred  to  by  the  witnesses,  as  butter  was  always  up 
and  down  in  price.  The  notices  were,  however,  posted  over  the  butter,  and  not  over  the  butterine.  He 
would  swear,  and  most  positively,  that  there  was  a  large  quantity  of  butter  on  the  stall. — Henry  James, 
an  assistant,  gave  corroborative  evidence,  and  two  customers,  who  happened  to  be  standing  at  the  stall 
when  Watson  made  the  purchase,  stated  that  he  distinctly  asked  for  a  pound  *'  of  this."  The  Stipendiary 
said,  notwithstanding  the  evidence  which  had  been  called  for  the  defence,  he  was  convinced  that  in  law 
an  offence  had  been  committed,  because  he  was  sure  that,  as  Watson  had  a  special  object  in  view,  he 
he  would  not  ask  for  '*  a  pound  of  this,"  as  stated  by  the  witnesses,  but  would  ask  for  a  pound  of  butter. 
He  certainly  considered  that  butterine  should  be  ticketed  butterine,  and  then  there  would  be  no  mistake 
about  it. — The  defendant  was  fined  £2  and  £2  4s.  costs. 

The  Sale  of  Spirits  under  the  Strength  indicated  on  the  Labels. — Strange  Deeition  : — 
At  the  King's  Lynn  Petty  Sessions,  on  the  16th  April,  Messrs.  Ladyman  A  Co.,  grocers,  agents  for  Messrs. 
W.  &  A.  Qilbey,  were  summoned  before  the  magistrates  for  selling  three  samples  of  spirits  not  of  the 
natnre,  substance  and  quality  demanded.  The  charge  was  brought  by  Mr.  Ware,  the  superintendent  of 
police,  and  inspeotor  under  the  Aet.  Mr.  Ware  conducted  the  prosecution  ;  Bir.  Poland,  barrister  of 
London  appeared  for  the  defendants.  Sergt.  Taylor  stated  that,  on  the  15th  March,  he  went  to 
Ladyman  &  Go's,  for  a  bottle  of  rum,  for  which  he  paid  2s.  3d.  The  rum  supplied,  the  assistant  directed 
his  attention  to  the  label  on  the  bottle,  which  stated—*'  The  strength  being  88  per  cent,  under  proof  by 
distillation,  it  is  suitable  either  for  mixing  with  water,  or  as  a  digestive  or  stimulant  with  dilution." 
Witness  also  bought  a  bottle  of  gin  from  a  rack  labelled  **  Qin,"  which  was  described  as  **  household  gin, 
unsweetened;  the  strength  being  half  strength  (50  per  cent,  under  proof)  by  distillation,"  and  a  bottle  of 
Scotch  whiskey,  labelled  as  **  Proof."  Mr.  Ware  said  the  next  evidence  was  simply  to  put  in  the  Analyit's 
certificates.     Mr.  Poland  objecting,  rtferred  the  magistrates  to  the  21st  section  of  tha  Act,  aad  at  tkai 
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requirement  had  been  made,  the  certificates  were  not  evidence  without  the  Analyst  being  called.  Mr. 
Johnstone  eaid  he  was  Analyst  for  the  borough,  and  on  the  15th  of  last  month  the  Inspector  arranged 
to  send  him  samples  of  spirits  for  analysis,  and  the  same  day  he  received  three  bottles  marked  "  Bum, 
Gin,  and  Scotch  Whiskey  "from  Sergt.  Taylor,  and  he  declared  the  results  of  the  analysis  to  be.  Bum 
35*90  degrees  under  proof,' Gin  5^*30  degrees  under  proof,  and  the  Whiskey  4*45  degrees  under  proof. 
On  cross-examination,  as  to  the  process  which  he  adopted  for  testing  the  spirits,  he  declined  to  enter  into 
any  explanation  of  the  methods  he  employed,  or  to  describe  processes  of  analysis.  Mr.  Poland  then 
addressed  the  Bench  for  the  defence,  stating  that  the  case  was  one  of  much  importance  to  the  real 
defendants.  Messrs.' Gilbey,  and  that  there  had  not  been  a  conviction  recorded  against  them  in  the  course  of 
their  business,  at  the  same  time  remarking  that  he  was  rather  surprised  that  the  Lynn  Analyst  should  not 
have  readily  understood  what  proof  spirit  was  (Mr.  Johnstone :  It  is  not  what  you  think  it  is) ;  it  was 
notorious  what  proof  spirit  was,  and  it  was  not  mere  obstinacy  on  the  part  of  the  Analyst,  but  it  was  a 
degree  of  ignorance  to  say  that  proof  spirit  was  not  half  pure  spirit,  and  half  distilled  water  by  weight, 
tested  by  Sykes*  hydrometer.  Mr.  Tyler,  of  the  firm  of  Charles  W.  Tyler  <ft;Co.,  wine  testers,  was  next 
eaSed,  and  stated  that  the  Public  Test  Office  was  in  Little  Tower  Street,  City,  and  that  he  had  made  a 
careful  analysis  of  the  three  samples  by  means  of  Sykes'  hydrometer,  and  that  hb  results  were  Bum  87*4 
imder  proof,  Gin  50*8  under  proof,  Whiskey  3*2  under  proof,  and  that  the  testing  of  the  liquors  was  very 
simple.  After  several  other  witnesses  were  called,  the  magistrates  retired  to  consider  their  decision,  and 
tstuming  into  court,  the  Mayor  said :  In  this  case  the  magistrates  consider  the  charge  against  Mr.  Ladyman 
as  to  the  Bum  and  Gin  be  dismissed,  but  with  regard  to  the  Whiskey  we  consider  the  variance  too  great,  and 
eoDvict  Mr.  Ladyman  in  the  penalty  of  408.  and  costs.  Mr.  Poland  gave  notice  of  appeal  to  the  Court  of 
Quarter  Sessions  at  Lynn,  and  asked  the  court  to  fix  the  recognisances  required.  The  Mayor  said  he 
would  mocept  Mr.  Ladyman  in  £100  and  two  sureties  of  £50. 

Milk  and  Fifty  per  cent,  of  Added  Water, 

David  Barnard,  a  dairy  farmer,  of  Oaks  Farm,  Ghigwell,  was  summoned  at  the  Stratford  Police 
Ooozt,  at  the  instance  of  Captain  Bittoe,  an  inspector  under  the  Food  and  Drugs  Act,  for  having, 
ftfongh  his  nephew,  sold  a  pint  of  milk  which,  upon  analysis,  ptoved  to  be  sdulterated.  Mr.  WilHs 
^ipeai«d  for  the  prosecution,  and  said  this  was  one  of  the  very  worst  eases  that  had  ever  oome  before 
Urn  bench.  Captain  Bittoe  stated  that  on  January  6th  last  he  met  the  defendant's  nephew  at  the 
Ongwell  Lane  Station,  having  in  his  possession  a  quantity  of  milk  consigned  to  a  Mr.  Abbot,  of 
Lqrtonstone.  Witness  purchased  a  pint  for  8d.,  and  divided  it  into  three  parts,  one  of  which,  upon 
bsmg  seont  to  the  Public  Analyst,  was  certified  to.having  been  adulterated  to  the  extent  oVJSO  per  cent,  of 
added  water.  Mr.  Atkinson  said  that  the  defendant  on  his  advice  would  plead  guilty,  but  he  wished  a 
fsw  facts  to  be  taken  into  consideration.  Mr.  Barnard  had  a  cow  that  was  addicted  to  kicking,  and  it 
had  GO  several  occasions  upset  some  milk.  A  lad  was  directed  to  tie  the  cow'slegs,  but  he  did  not  do  so, 
sad  the  animal  kicked  over  more  milk,  whereupon  the  lad,  afraid  of  getting  into  trouble,  made  up  the 
^asstity  with  water*  The  lad  was  called  and  proved  this,  and  in  cross-examination  said  he  got  the 
from  one  of  the  pumps,  which  were  **  all  over  the  yard.*'    The  bench  thought  this  a  very  bad 

,  and  imposed  a  fine  of  £7  10s.  and  costs,  £7  198.  in  all.    The  money  was  paid. 


RECENT    OHEMIOAL    PATENTS. 

The  foOowiDg  specifieatiooB  have  been  reoently  poblished,  and  can  be  obtained  from 
the  Great  Seal  Office,  Onrsitor  Street,  OhanceryLane,  London. 

Ml             NsBM  o<  IMentee.  Title  of  Psftmt.  Priet. 

ttlS  B.  W.  Beekinsale  ..    Incandescent  Electric  Lamps         ..2d. 

3706  J.  L.  Somoff       ..  ..    Electric  Lamp 4d. 

BUB  B.  O.  Brewer      •  •  . .    Electrie  Arc  Lamps 8d. 

)756  T.  J.  Handford  . .  . .    Dynamo  or  Magneto  Electric  Machines 6d. 

8770  L.  Epstein         . .  . .  Preparation  of  Lead  for  Secondary  Battery  Oells                     . .  4d. 

8773  J.  Imxay Sulphites  and  Bisulphites  for  Bleaching  Purposes         ..        ••  6d. 

8779  B.J.ldls          ..  ..    Electric  Lamps         8d. 

8789  E.  A.  Bzydges    ..  ..    Oxidising  Alcohols,  <lkc 8d. 

880S  O.T.Kingsett    ..  ..     Secondary  Batteries 4d. 

8819  J.  8.  Beeman,  W.  Taylor 

andF.King    ..  ..    Seeondaiy Batteries 6d. 

8814  H.J.Haddan  ..    Eleotrio  Lamp  Apparatus 6d. 
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lan 

NaiMolPfttaote*. 

8891 

F.Mori 

8832 

Ditto        

8825 

8.  H.  Emmens   .  • 

8885 

P.  <Sk  F.  M.  Spenoe 

8856 

W.B.Lake 

8861 

G.  Pfannkiiohe  and  A.  A. 

Dixon 

8869 

E.Desfofls^ 
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JUNE,  1888. 


SOCIETY  OF  PUBLIC  ANALYSTS. 


A  OnnuuL  lisKTiNO  of  this  Soeiety  was  held  at  BorlingioD  Honse,  on  Wednesday,  the 
SOth  May,  the  President,  Mr.  Wigner,  in  the  cbair. 

Masors.  Eingzett  and  Baines  were  appointed  Scmtineers  to  examine  the  voting  papers, 
and  announced  that  the  following  had  been  elected :  As  Members— B.  A.  Barrell,  of  Leeds, 
Public  Analyst  for  Cork,  and  H.  B.  Tamer,  of  Massachusetts,  Analytical  Chemist. 
As  Associate— R.  Bodmer,  Assistant  to  Dr.  Stevenson. 

The  following  were  proposed  for  election :  As  Member— 'Edwin  Lapper,  L.E.  and 
Q.C.P.L.,  Dublin.     As  Associate— F.  Smith. 

The  following  papers  were  read  and  discussed : 

"Note  on  the  use  of  Butter,  Milk,  and  Mammary  Tissue  in  the  Manufacture  of 
Batterine,"  by  C.  Meymott  Tidy,  M.B.,  F.C.S.,  and  G.  W.  Wigner,  F.C.S.,  F.LC. 

"  Contribution  to  the  Examination  of  the  Fixed  Oils,'*  by  W.  Fox,  F.C.S. 

*'  On  the  most  simple  and  generally  useful  Mode  of  expressing  the  Results  of  Water 
Analysis  so  as  to  be  universally  comprehensible ;  with  Examples  drawn  from  London 
Watw,  and  also  from  a  Case  of  Typhoid  Epidemic,"  by  John  Muter,  M.A..,  Ph.D., 
FJ.a,  ^. 

The  next  Meeting  of  the  Society  will  be  held  at  Burlmgton  House,  on  Wednesday, 
27tb  June. 


EaiuTA. — On  pages  58  and  78  the  name.  Dr.  Davenport  Hill,  Public  Analyst,  Ma&aa- 
ebosetts,  »hould  be  Dr.  B.  F.  Davenport,  Public  Analyst,  Boston. 


OX  THE  MOST  SIMPLE  AND  GENERALLY  USEFUL  MODE  OF  EXPRESSING 
THE  RESULTS  OF  WATER  ANALYSIS  SO  AS  TO  BE  UNIVERSALLY 
COMPREHENSIBLE ;  WITH  EXAMPLES  DRAWN  FROM  LONDON  WATER, 
AND  ALSO  FROM  A  CASE  OF  TYPHOID  EPIDEMIC. 

By  John  Muteb,  M.A.,  Ph.D.,  F.LC,  Ac, 

8ni<»  the  old  method  of  igniting  the  residue  and  calling  tbe  loss  on  ignition  *'  organic 
satter  *'  was  exploded  as  not  sufficiently  accurate  for  modern  chemical  ideas,  the  general 
soD-scientific  public  ha?e  been  deprived  of  any  simple  idea  which  they  can  grasp  as 
incheating  the  degrtfc  of  organic  impurity  present  in  any  sample.  This  has  been  frequently 
ftroogly  brought  to  my  notice,  even  in  cases  where  medical  officers  of  health  were  engaged, 
who  might  be  supposed  to  be  able  tD  interpret  '<  albuminoid  ammonia  *'  and  '*  oxygen 
.**  Some  time  ago  one  of  the  local  board  committees  for  which  I  work,  actually 
i  %  readntion  that  in  all  future  water  analyses  I  should  be  requested  to  state  the 
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aotnal  amount  of  organic  matter  present  in  the  samples  sabmitted  to  me,  thus  compelling 
me  to  perform  what  is  at  present  impossible.  If,  however,  some  scheme  of  expression  of 
the  nature  of  a  valuation  were  generally  adopted  by  analysts,  this  difficulty  would  be  over- 
come. Such  an  idea  has  been  already  before  U8  in  Mr.  Wigner*s  most  excellent  proposals 
for  expressing  in  figures  the  full  valuation  of  a  water  based  upon  every  point  which  could 
possibly  affect  the  character  of  the  article,  and  I  believe,  had  we  had  more  time  to  thoroughly 
try  and  put  our  minds  to  such  a  scheme,  it  would  have  been  carried  in  a  modified  form 
instead  of  being,  as  it  was,  somewhat  cavalierly  rejected.  As  far  as  I  can  see  from  increased 
experience,  one  great  cause  of  the  failure  of  Mr.  Wigner*s  scheme  to  commend  itself  to 
universal  adoption,  was  that  it  attempted  to  do  more  at  the  moment  than  chemists  were  as 
a  body  prepared  for,  and  in  labouring  to  bring  it  as  near  perfection  as  possible  its  author 
sealed  its  fate  in  the  minds  of  those  conservative  persons  who  are  always  alarmed  by  any 
radical  change.  I  have  now  for  nearly  three  years  carefully  applied  Mr.  Wigner*s  ideas  to 
every  sample  of  water  which  has  passed  through  my  hands,  with  the  result  that  I  have  been 
^ed  to  more  and  more  believe  in  them  as  a  whole,  but  gradually  to  abandon  certain  portions 
LI  eh  I  have  found  of  little  consequence.  After  all,  when  we  divest  water  analysis  of 
mineral  considerations,  and  of  theoretical  impurity  based  on  the  presence  of  certain  such 
constituents,  we  are  brought  to  the  two  *'  ammonias.*'  and  the  two  **  oxygens  consumed*' 
as  the  real  measure  of  the  active  organic  impurity.  I  am  net  going  to  deny  that  in  special 
cases  an  analyst  who  deliberately  shuts  his  eyes  to  the  nitrates,  chlorides,  and  general 
mineral  constituents  of  a  water,  commits  a  grave  derelection  in  duty ;  but  on  the  other  hand, 
I  say  that,  by  basing  our  valuation  for  actual  organic  impurity  on  the  points  already 
mentioned,  we  can  easily  give  to  non-scientific  persons  a  fair  expression  of  the  aotnal 
condition  of  the  water  in  all  ordinary  cases.  If  analysts  generally  would  agree  to  adopt 
the  scale  I  am  about  to  submit,  they  would  thereby  only  be  giving  a  generally  intelligible 
expression  to  their  figures,  (juod  the  aclually  present  contamination,  and  would  not  be  in 
any  way  bound  to  desert  the  opinions  they  may  bold  as  regards  the  value  of  other  points 
of  condemnation,  involved  in  chlorides,  nitrates,  phosphates,  or  physical  and  microscopic 
indications,  which  might  always  be  called  in  to  supplement  or  modify  the  ideas  of  impurity 
gained  from  the  scale  in  special  cases.  Having  thus  shown  that  the  adoption  of  the  scale 
I  propose  does  not  interfere  with  any  notions  other  than  those  well  established,  and  does 
not  bind  any  man  to  blindly  condemn  or  approve  of  a  water,  but  simply  provides  a  means 
popularly  expressing  the  actually  present  organic  impurity,  I  proceed  to  detail  it. 

The  valuations  already  proposed  by  Mr.  Wigaer  for  '*  oxygen  consumed  in  4  hours," 
has  in  my  hands  answered  all  its  purposes ;  but  those  for  '*  ammonia,  albuminoid  ammonia, 
and  oxygen  consumed  in  15  minutes,"  have  undergone  some  modification.  The  figure  for 
**  ammonia  *'  given  is  1  for  every  -005  per  gallon.  This  is  not  sufficiently  low  for  town 
waters.  When  water  otherwise  in  fair  condition  is  kept  in  a  cistern  which  is  allowed  to 
become  foul  or  is  directly  communicated  by  a  waste  pipe  with  the  drains,  the  first  indication 
of  such  a  case  is  an  increase  in  the  free  ammonia.  On  the  other  hand  we  meet  with  deep 
artesian  waters,  which,  although  themselves  pure  in  other  respects,  are  highly  charged  with 
ammonia — most  probably  from  decomposition  of  the  nitrates  in  the  pipes  of  the  well — and  if 
we  have  too  low  a  factor  we  may  fall  into  error.  Bat  such  cases  are  so  self-evident  when 
compared  with  the  other  results,  that  no  analyst  of  experience  would  give  any  weight  to  such 
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an  isolated  iadioation,  and,  it  therefore  becomes  more  important  to  detect  the  former  case 
than  to  over-estimate  the  latter.  I  have,  therefore,  decided  that  Mr.  Wigner's  last  sugges- 
tion is  more  nearly  correct,  and  I  have  finally  adopted  as  a  divisor  *0015  if  per  gallon, 
or  '02  if  per  million. 

Taking  next  the  case  of  albuminoid  ammonia,  I  think  that  Mr.  Wigner^s  divisor 
was  a  little  too  high.  It  is  admitted  by  all  chemists,  that  where  a  water  exceeds 
*10  per  million  in  this  indication  it  should  be  commenced  to  be  looked  upon  with 
disfavour,  and  I,  therefore,  consider  that  the  standard  should  take  effect  from  that  point,  and 
the  doubling  of  the  figures  be  felt  after  touching  this  line.  Actuated  by  this  consideration 
I  make  the  divisor  for  albuminoid  ammonia  *0007  if  per  gallon  or  -01  if  per  million.  This  is 
all  the  more  necessary,  seeing  that,  working  by  the  method  recommended  by  the  Council  of 
the  Society,  the  yield  of  albuminoid  ammonia,  although  more  regular  for  comparative 
purposes,  is  not  so  great  as  when  the  amount  of  dilution  on  adding  the  alkaline  permanganate 
is  less. 

Now,  with  regard  to  the  **  oxygen  consumed  in  15  minutes,"  which  was  put  by 
Mr.  Wigner  at  '002  =  1  originally  for  2  minutes,  and  then  the  same  figure  suggested  for 
15  minutes.  I  find  by  experience,  and  after  applying  the  scale  to  upwards  of  800  samples 
of  good  water,  that  in  such  an  article,  even  when  the  waters  lire  **  upland  peaty,"  and  so 
acting  powerfully  on  the  permanganate,  the  proportion  between  the  oxygen  consumed  in 
15  minutes  and  that  in  4  hours  is  almost  invariably  nearly  that  of  1  to  2.  When,  however, 
any  animal  matter — such  as  sewage,  is  added,  the  proportion  of  15  minutes  oxygen  rises  and 
becomes  more  nearly  1  to  1*5.  It  i^,  therefore,  clear  that  the  valuation  for  15  minutes 
should  be  slightly  higher  than  for  4  hours,  but  not  to  so  great  an  extent,  because  if  you  have 
such  a  low  divisor  as  *002,  then  you  infallibly  condemn  a  possibly  innocent  peaty  water. 
By  actual  experience  with  the  scale,  I  have  found  that  by  using  the  figure  '004  =  1  we  get  a 
hr  more  generally  applicable  expression,  and  one  which  does  not  bring  any  otherwise  pure 
peaty  water  into  the  dangerous  class,  while  it  still  strongly  points  out  the  waters  contaminated 
with  animal  matter  or  nitrites. 

Lastly,  with  regard  to  the  actual  expression  of  the  result  of  the  application  of  the 
scale,  I  think  that  to  deal  with  whole  numbers  gives  an  exaggerated  idea  to  the  non-chemical 
public.  A  man  would  naturally  exclaim : — **  Bear  me,  here  is  a  water  having  an  impurity 
valuation  attached  to  it  of  25  degrees,  and  yet  the  analyst  calls  it  first-class !  "  I  therefore 
propose  to  divide  the  total  valuation  by  100,  so  that  it  shall  be  finally  expressed  in  decimals, 
and  only  when  the  article  is  very  bad  indeed  should  it  come  into  full  numbers. 

Taking  then  my  whole  proposal,  it  stands  as  follows  : — 

Grains  per  Gallon. 

Ammonia  each  '0015  =  1. 

Albaminoid  Ammonia *«    *0007  =  1. 

Oxygen  consumed  in  15  minutes „     '004    =  1. 

Oxygen  consumed  in  4  hours tt    '010    =  1. 

Parts  per  Million. 

Ammonia    each  '02    =  1. 

Albuminoid  Ammonia ,    '01    =1. 

Oxygen  in  15  minutes „     '057  =  1. 

Oxygen  in  4  hours m    '143  =  1. 
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Whoa  any  namber  exoeei^  10,  then  all  over  10  is  to  be  doubled  and  added  to  the  origiiial 

namber,  and  the  total  valaation  is  to  be  divided  by  100  and  noted  as  **  comparative  degree 

of  organic  imparity."      Then,  supposing  no  other  consideration  intervenes  to  modify  the 

analyst's  opinion  of  the  sample,  I  propose  that  the  following  limits  shonld  be  obserred : — 

Ist  Class  Water    up  to  *85  degree. 

2nd    „       „        tfpto-40 

Undriokible  Water ot;«r  '40       „ 

Taking  now  the  practical  application  of  this  scale  to  London  waters,  I  find  that,  as  the 
resnlts  of  repeated  examination  of  water  from  the  mains  on  the  Sonth  side  daring  last  year, 
and  applying  the  scales,  we  get  the  following  figures  :— 

AVERAGE  ANALYSES  FOR  JANUARY.  1882. 

Ammonia     -001 

Albuminoid  Ammonia '005 

Ozjgea  in  15  mlantes -063 

Oxygen  in  4  hours     075 


383  comparative  degree  of  organiilmt>nritj. 


AVERAGE  ANALYSES  FOR  FEBRUARY,  1882. 

Ammonia -000 

Albuminoid  Ammonia -006 

Ozygea  in  16  minutas -033 

Oxygen  in  4  hours -065 

AVERAGE  ANALYSES  FOR  MARCH.  1882. 

Ammonia -OOO 

Albuminoid  Ammonia -035 

Oxygen  in  15  minatos -026 

Oxygen  in  4  hours -019 

AVERAGE  ANALYSES  FOR  APRIL.  1882. 

Ammonia .000 

Albuminoid  Ammonia -005 

Oxygen  in  15  minutes -038 

Oxygen  in  4  hours -061 

AVERAGE  ANALYSES  FOR  MAY,  1882. 

Ammonia -000 

Albuminoid  Ammonia -007 

Oxygen  in  15  minutes -037 

Oxygen  in  4  hours 'Oei 

AVERAGE  ANALYSES  FOR  JUNE,  1882. 

Ammonia -OOO  \ 

Albuminoid  Ammonia '007 

Oxygen  in  15  m'mutcs -034 

Oiygen  in  4  hours -062 

AVERAGE  ANALYSES  FOR  JULY,  1882. 

Ammonia .qoo 

Albuminoid  Ammonia •007 

Oxygen  in  15  minutes '040 

Oxygen  in  4  hours •087 

AVERAGE  ANALYSES  FOR  AUGUST,  1882 

Ammonia. .qqq 

Albuminoid  Ammonia .005 

Oxygen  in  15  minutes  038 

Oxygen  in  4  hours ^oeo 


'  =  -215  compardti ve  degree  of  organie  imptffity . 


*184  oomparative  degree  of  organic  impurity. 


^  *226  comparative  degree  of  organie  impurity. 


»  *253  comparative  degree  of  otganie  imparity. 


217  comparatiTe  degree  of  dtgauieidqiiiiity. 


*287  comparatiTe  degree  of  organie  ia^iuity. 


=  -225  comparatiTe  degree  of  organie  impurity. 
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AVEBAQE  ANALYSES  FOR  SEPTEMBER.  1882. 

Ammoiiia HKK)  \ 

Albmninoid  Ammonia *004  ( 

Oxjgen  in  15  minntes *028  i' 

Ozjgen  in  4  hoora *050  j 

AVERAGE  ANALYSES  FOR  OOTOBER,  1882. 

Ammonift •• • *000  \ 

Albominoid  Ammonia *005 

Oxygen  in  15  minutes *026 

Ox jgen  in  4  hours *050 

AyERAQE  ANALYSES  FOR  NOVElfBEB,  1882. 

Ammonia '001  \ 

Albominoid  Ammonia *011 

OzjgeD  in  15  minntea -064 

Otxfgen  in  4  iMMin -105 

AVBBAGB  ANALYSES  FOB  DEOEMBEB,  1882. 

Ammonia -001 

Albominoid  Ammonia -007 

Oxjgen  in  15  minntes -054 

Oxygen  in  4  hoars -095 

Thus  we  see  that  for  8  months  in  the  year,  the  water  supplied  to  the  Sonth  of  London,  on 
the  partienlar  days  it  was  examined  was  first-olass,  daring  Jn!y  it  was  jast  OTor  first-elass, 
while  daring  the  two  winter  months  of  December  and  January,  it  was  decidedly  seeond-dass, 
and  oa  certain  dates  in  November  it  was  andrinkable. 

Nect  let  me  take  the  case  of  a  violent  typhoid  outbreak  that  happened  last  year  at  a 
popidftT  resort,  the  name  of  which  I  do  not  give,  preferring  not  to  perpetuate  the  injury  to 
the  residents  afaready  done.  This  water  supply  is  usually  very  excellent,  but  slightly  peaty 
in  character.     Before  the  outbreak  it  was  in  its  normal  state  which  averaged  as  follows  : — 


K  '177  ooraparative  degree  of  oiganioimpozilj. 


=  -185  comparative  degree  of  organic  imporiljy. 


a*  -668  oomparatiTe  degree  of  organic  imporiif . 


s  •407  oomparatiTe  degree  of  organic  imparity. 


Ammmonia "000 

Albaminoid  Ammonia *003 

Oxygen  in  15  minntes *034 

Oxygen  in  4  boors -064 


-192  oomparatiTe  degree  of  organic  imparity. 


*  '58  eoMpaiatif  dsgrta  ef  ergaaie  impoii^. 


and  its  natural  average  varies  according  to  the  influx  <tf  peaty  water  up  as  high,  daring 
eartain  months  as  25  degrees,  but  never  beyond  that  point.  The  first  appearance  of 
imparity  came  thus  :-— 

Anrnwrnia -008 

Albaminoid  Ammonia .*P06 

.Osygn  in  15  minutes *068 

'O^fS^  m  4  hoars '  -115 

and  within  a  very  short  time  remours  of  typhoid  began  to  be  heard,  dose  upon  this 
issoli  I  obtained : — 

Ammonia -003 

ABiinnbioid  Ammonia '010 

Oxygen  in  15  minotes  "OSft 

Oi^fgan  in  4  hoars -187 

The  epidemic  then  b^n  to  extend  and  assume  the  most  severe  character,  and  the  local 
anttoriftiee  being  abyrmedeommeneed  examining  the  water  system  at  various  points,  and  sent 
ateige  number  of  samples.  .  The  nobkman  who  holds  most  of  the  ground  fimn  which  the 


••  -837  comparative  degree  of  organic  imparity. 
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=  *  120  comparative  degree  of  organic  impnrit  J. 


=  *  135  comparative  degree  of  organic  impuritj. 


=  *160  comparative  degree  of  orgamcimpority. 


=  *53  comparative  degree  of  organic  imparity. 


'378  comparative  degree  of  organic  imparity. 


sapplies  are  drawn  also  entered  the  field,  and  likewise  snbmitted  samples,  ficom  yariont 
points.     Among  these  daring  this  time  I  find  the  following : — 

Ammonia '002 

Albuminoid  Ammonia 'OO? 

Oxygen  in  15  minutes   '150 

Oxygen  in  4  hours '266  j 

Ammonia '001 

Albuminoid  Ammonia '008 

Oxygen  consimied  in  15  minutes '153 

Oxygen  consumed  in  4  hours  '266 

Ammonia '001 

Albuminoid  Ammonia -010 

Oxygen  in  15  minutes '169 

Oxygen  in  4  hours '294 

By  a  continued  process  of  narrowing  down,  it  was  found  that  the  imparity  oame  firom 
one  particular  tributary  stream,  and  at  last  it  was  I  understand  found  that  somebody  had 
laid  down  some  drains  which  drew  the  imparities  from  a  field  on  which  he  had  placed  some 
large  heaps  of  dung  and  other  refuse  matters  to  wait  far  the  manuring  of  the  fields.  The 
matter  was  altered  and  the  next  set  of  analyses  sho  v. .(  tiuocessiyely 

Ammonia -000 

Albuminoid  Ammonia '008 

Oxygen  consumed  in  15  minutes '075 

Oxygen  consumed  in  4  hours -126 

Ammonia '000 

Albuminoid  Ammonia  -003 

Oxygen  consumed  in  15  minutes -054 

Oxygen  coasumed  in  4  hours "103 

No  fresh  cases  occurred,  and  the  epidemic  having  died  out,  the  last  set  of  samples  gare 

Ammonia -000  \ 

Albuminoid  Ammonia  '005   I 

Oxygen  consumed  in  15  minutes -036   F  = '203  comparative  degree  of  organic  impurity. 

Oxygen  consumed  in  4  hours  -070  j 

Here  then  we  have  a  striking  instance  of  the  use  of  the  scale  for  detecting  actually 
fresktkud  present  organic  imparity.  We  also  see  that  judging  from  albuminoid  ammonia 
only,  the  result  could  never  have  been  arrived  at,  and  that,  even  in  peaty  waters,  when  we 
take  a  scale  based  upon  all  the  four  considerations,  we  come  to  the  truth.  It  is  especially 
to  be  noted  that  the  first  danger  signal  came  in  the  appearance  of  free  ammonia  and  the 
iasFeas^  in  oxygen  coasumed,  and  n^pre  especially  in  the  inoresed  ratio  of  the  15  minutes 
to  the  4  hours,  which  being  naturally  about  1  to  2  became  reduced  to  about  1  to  1*7,  and 
consequently  at  once  became  prominent  in  the  valuation. 

Is  it  not  reasonable  to  suppose  that  at  first  we  got  the  urea  and  more  soluble  portions 
which  acted  by  giving  ammonia  and  increased  rapidity  of  action  on  the  permanganate,  and 
then  afterwards  when  decomposition  began  to  affect  the  mass  of  dung  we  gpt  it  in  the 
increase  of  both  albuminoid  ammonia  and  oxygen  consumed?  In  condlusion,  I  submit 
these  results  and  suggestions  in  the  earnest  hope  of  aiding  the  unanimity  of  analysts  on 
the  result  of  water  analysis,  and  bringing  I  hope  the  whole  question  so  ably  oonunenoed  by 
our  President  nearer  a  practical  solution.  I  am  satisfied  that  some  day  we  wiil-aU  coma  to 
an  agreement  on  some  such  basis,  and  I  hope  that^tiine  is  not  fiur 'distant,  if  'i'*«Mi  only 
induce  my  colleagues  eai:nestly  to  put  their  minds  to  the  matter. 
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ON  THE   ACTION   OF  CERTAIN  METALS    UPON   OILS. 

SoMB  time  since  CheTrenl,  tbe  distingoished  investigator  of  the  fats  and  oils  studied  the 
diect  produced  upon  the  drying  oils  by  different  metals.  He  found  that  under  certain 
eireumstances  metals  exerted  an  influence  upon  the  oxidation  of  the  oils ;  for  example, 
finseed  oil  when  spread  upon  a  sheet  of  lead  dried  immediately. 

A.  liyache  believed  that  the  metals  would  act  more  energetically  if  in  the  fine  state  of 
diiision  in  which  they  are  obtained  by  precipitation  from  solution,  instead  of  using  only 
gOi&oes  of  sheets  of  metal.  His  experiments,  which  are  exceedingly  interesting,  were 
published  in  Compt$$  Rendtu,  xovi.,  260. 

Livache  tried  the  effect  of  tin,  copper  and  lead  on  the  oils,  but  only  the  last  name 
exerted  any  considerable  action.  The  lead  employed  in  the  experiments  was  obtained  by 
precipitation  with  stripes  of  zinc  from  a  solution  of  a  lead  salt ;  it  was  quickly  washed  with 
witer,  then  with  alcohol  and  ether,  and  finally  dried  in  vacuo.  If  this  lead  is  moistened 
with  a  certain  quantity  of  oil  and  then  exposed  to  the  air,  in  a  short  time  an  increase  in 
veif^t  is  observed,  and  the  more  drying  the- oil  the  greater  this  increase.  When  raw  linseed 
oil  is  treated  in  this  way,  the  increase  of  weight  attained  its  maximum  in  thirty-six  hours, 
1^6  the  same  oil,  if  merely  exposed  to  the  air  alone,  requires  several  months  to  reach  this 
lUte.    A  solid  but  elastic  substance  is  formed  like  boiled  linseed  oil  dried  in  the  air. 

Experiments  made  with  different  oils  show  that  the  increase  in  weight  is  nearly  the 
)  as  that  of  their  fisitty  acids  when  exposed  to  the  air  for  a  few  months. 


Hame  of  oil  treated  with  precipitated  lead.  Increase  of  weight  in  oii.     Increase  of  weight  of  fatty  acid. 

In  2  days.  In  8  days.  In  8  months. 

Linseed 14*9  per  ct.         —          11-0 

Walnut ;...        7-9      „             —          60 

aovee    6-8      „             —          3-7 

Cottonseed    6-9      „             —          0-8 

BeechNnt 4-3      „             —          2-6 

Rape 00      „             2-9         26 

Sesame 00      „             2-4         2-0 

Peanut 0-0      „             1-8         1-3 

OUyeOU   00      „             1-7          0-7 

Cottonseed  oD  was  the  only  drying  oil  that  showed  a  marked  exception  ;  the  fatty  acid 
frraa  it  exhibited  a  very  slight  increase  in  weight.  This  is  probably  the  reason  why  this 
oQ  can  play  a  double  role,  as  a  drying  oil  and  as  a  non-drying  oil,  for  it  is  used  to  adulterate 
Hoeeed  oil  on  the  one  hand  and  olive  oil  on  the  other. 

Contact  with  precipitated  lead,  then,  imparts  to  oil  the  property  of  absorbing  oxygen 
npidly.  In  his  study  of  the  oxidation  of  oil,  Cloez  has  shown  that  it  was  always  attended 
vite  tbe  total  disappearance  of  the  glycerine,  and  in  Livache's  experiments  it  was  noticed 
that  the  glycerine  was  modified  by  the  precipitated  lead.  If  glycerine  is  mixed  with 
precipitated  lead  in  a  tight  bottle  free  from  air,  the  lead  soon  vanishes,  being  oxidised  at  the 
opoise  of  a  portion  of  the  glycerine,  and  then  dissolved  in  it. 

The  facts  above  stated  mdioate  that  a  rapidly  drying  oil  can  be  obtained  by  simply 
treating  linseed  oil  for  some  time  with  red  lead  or  litharge,  although  the  product  thus 
obttmad  always  remains  greasy  and  does  not  dry  as  good  and  quick  as  boiled  linseed  oil. 
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In  the  arts  adyantage  may  be  taken  of  this  action  of  lead  towards  drying  oils,  as  for 
example  to  prove  the  presence  of  cottonseed  oil  in  linseed  oil  as  well  as  in  olive  oil. 
Probably  boiling  may  be  dispensed  with  by  substituting  mere  contact  of  the  oil  with  preci- 
pitated lead  or  solutions  of  lead  and  strips  of  zinc  on  which  the  lead  may  be  deposited  in  a 
fine  state  of  division.  Oils  prepared  in  this  way  are  always  of  a  lighter  color  and  retain  a 
greater  degree  of  fluidity.  Perhaps  the  bad  smell  of  boiling  oils  and  the  great  danger  of 
their  taking  fire  in  the  operation  can  be  avoided  by  this  treatment.— Ot^,  Paint  and  Drug 
Reporter. 


REFINING  SHELLA.C. 
Obdinaby  commercial  shellac,  it  is  well  known,  when  treated  with  alcohol  does  not  famish 
a  clear  solution,  but  always  produces  a  more  or  less  turbid,  yellowish  solution,  which,  when 
warmed,  clears  itself  by  forming  a  brown  solution  and  throwing  down  a  greyish-yellow 
sediment.  Also,  by  filtration  through  good  thick  filter  paper,  a  perfectly  clear  solution  can 
be  obtained,  but  this  succeeds  only  when  there  is  about  ten  per  cent,  of  shellac  in  the 
solution,  and  not  in  worb'ng  on  large  quantities.  Of  course,  there  is  no  difficulty  in  sub- 
sequently concentrating  the  thin  solution  by  evaporating  the  excess  of  alcohol,  but  the 
filtration  of  large  quantities  is  attended  with  loss  of  time  and  material,  as  well  as  other 
difficulties,  for  it  is  not  easy  to  make  the  filters  tight  enough  to  prevent  loss  of  alcohol,  and 
the  filter  paper  has  to  be  frequently  changed. 

Dr.  Peetz  proposed  to  add  finely  pulverized  chalk  or  carbonate  of  magnesia,  which 
would  carry  down  the  light  particles  of  wax  that  make  the  solution  turbid.  This  may 
answer  for  small  quantities,  and  where  the  cost  of  manipulation  is  not  taken  into  account, 
but  is  absolutely  useless  for  large  quantities. 

Shellac  is  not  a  pure  natural  product,  but  is  prepared  from  stick  lac  by  melting, 
straining,  and  washing.  Both  in  stick  and  shell  lac  there  is  a  substance  which  some 
chemists  call  wax  and  others  fat,  that  will  not  dissolve  in  alcohol  and  ether,  but  is  soluble  in 
benzine,  naphtha,  &q.  Dr.  Peetz  adds  to  three  parts  of  shellac  solution  one  part  of  petro- 
leum ether  and  shakes  well.  After  standing  quietly  for  a  few  minutes  the  liquid  forms  two 
layers  ;  the  upper  light  brown  one  is  petroleum  ether  containing  the  dissolved  fat  or  wax, 
while  below  is  a  clear  yellowish-brown  solution  of  shellac  to  y^hich  only  a  little  naphtha 
adheres.  On  removing  the  upper  layer  and  allowing  it  to  evaporate  spontaneously,  a  white 
residue  is  obtained  consisting  of  the  fat  that  was  in  the  solution.  This  fat  can  be  saponified 
with  caustic  alkali,  but  is  not  dissolved  by  carbonated  alkali,  and  on  this  property  depends 
the  new  process  for  refining  of  shellac. 

Edgar  Andes,  of  Vienna,  has  been  experimenting  upon  the  best  methods  of  refining 
shellac,  and  communicates  his  results  to  Neuste  Erflndung,  Passing  by  the  details  of  his 
experiments  as  given  in  the  original,  we  give  his  final  results.  He  says :  * '  I  have  come  to 
the  conclusion  that  for  the  preparation  of  a  perfectly  soluble  shellac  that  shall  retain  its 
other  quantities  unchanged,  ten  pounds  of  shellac  should  be  treated  with  three  pounds  of 
soda  (carbonate  of  soda)  dissolved  in  ninety  pounds  of  water. 

«  The  operation  is  conducted  as  follows :  The  water  is  heated  to  boiling  in  a  suitable 
kettle,  the  soda  added  next,  and  when  that  is  dissolved  the  shellac  is  put  in  slowly,  waiting 
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for  the  first  portion  to  dissolve  before  adding  more.  The  liqoid  has  a  pink  color  and  the 
well-known  agreeable  odor  of  shellac.  It  is  turbid  from  the  small  amount  of  fat  in  it. 
After  all  the  shellac  is  dissolved,  the  solution  is  boiled  a  few  minutes  longer,  and  the  kettle 
eoTered  with  a  tight-fitting  wooden  lid,  which  is  luted  on  with  clay,  so  that  no  air  can  enter. 
It  is  then  allowed  to  cool  slowly,  and  when  the  cover  is  at  length  removed,  a  thin  cake  of 
hi  will  be  found  floating,  on  the  liquor. 

*'  This  is  removed  and  the  liquid  strained  through  linen.  The  shellac  is  then  precipi- 
tated with  dilute  sulphuric  acid  added  drop  by  drop.  The  yellow  shellac  is  washed  until  it 
if  DO  longer  acid.  The  well  pressed  cake  is  put  in  boiling  water,  when  it  becomes  softened, 
80  that  it  can  be  worked  by  the  hands  into  rods,  strings,  or  rolls,  which  are  next  put  in 
eold  w»ter  containing  glycerine,  so  that  it  will  harden  quickly,  and  then  dried. 

"  The  hot,  soft  shellac  must  be  squeezed,  wrung,  and  pressed  to  remove  all  the  water. 
Ihe  refined  shellac  has  a  silver  white  brilliant  surface,  is  yellowish-brown  within,  and  must 
be  perfectly  dry,  so  as  to  dissolve  without  residue  in  alcohol.*'  The  presence  of  water  in 
aleoholie  solutions  of  any  resin  makes  it  turbid  and  milky. — ScUtUific  Afnerican. 


VINEGAR   ADULTERATION  IN  AMERICA. 

Thi  following  Act,  which  was  approved  on  the  17th  March,  1880,  is  that  which  regulates 
tk  sale  of  vinegar  in  Boston,  Mass. : — 

An  Act  to  regulate  the  Sale  of  Vinegar. 
Be  it  enacted,  &c.,  as  follows : 

8eet.  1.  Every  person  who  shall  manufacture  for  sale  or  who  shall  offer  or  expose  for 
Mk,  as  cider- vinegar,  any  vinegar  not  the  legitimate  product  of  pure  apple-juice,  known  as 
tpple-dder,  and  not  made  exclusively  of  said  apple-cider,  but  into  which  any  foreign 
inbstanees,  ingredients,  drugs  or  acids  have  been  introduced,  as  shall  appear  by  proper 
tests,  shall  for  each  such  offence  be  punished  by  a  fine  of  not  less  than  fifty  nor  more  than 
one  hundred  dollars. 

Sect.  2.  Every  person  who  shall  manufacture  for  sale,  or  who  shall  offer  or  expose 
for  sale,  any  vinegar  found  upon  proper  tests  to  contain  any  preparation  of  lead,  copper, 
lolphuric  acid  or  other  ingredient  injarious  to  health,  shall  for  each  such  offence  be 
ponished  by  a  fine  of  not  less  than  one  hundred  dollars. 

Sect.  8.  The  mayor  and  aldermen  of  cities  shall,  and  the  selectmen  of  towns  may, 
umually  appoint  one  or  more  persons  to  be  inspectors  of  vinegar  for  their  respective 
plsees,  who  shall  before  entering  upon  their  duties  be  sworn  to  the  faithful  discharge  of 
theiame. 

Sect.  4.  This  Act  shaU  take  effect  upon  its  passage. 

The  Report  of  Dr.  B.  F.  Davenport,  inspector  of  vinegar  for  the  year  ending  81st 
March  last,  to  the  Mayor  and  City  Council  of  Boston,  enters  so  fully  into  the  question  of 
the  adulteration  of  vinegar  that  we  print  it  in  its  entirety  for  the  benefit  of  our  readers  :— 

**  I  have  the  honor  to  submit  the  following  report,  as  Inspector  of  Vinegar  for  the 
dty,  for  the  year  ending  Miuroh  81, 1888. 
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'<  The  very  defectively  drawn  statute  under  which  I  am  called  upon  to  act  forbids, 
nnder  penalties,  the  sale  of  any  vinegar  containing  anything  injurious  to  health,  or  as 
cider-vinegar  of  any  vinegar  not  the  legitimate  product  of  pure  apple-juice,  known  as  apple- 
cider  and  not  made  exclusively  of  said  apple-cider.  It  does  not,  however,  provide  any 
standards  as  to  what  shall  be  considered  as  a  vinegar  in  general,  or  as  a  pure  apple-eider 
in  particular. 

"  It  became,  therefore,  my  earliest  duty  to  determine  these  necessary  points,  as,  with- 
out them,  evidently,  no  one  could  be  accused  of  having  offended  the  statute.  I  first  sought 
to  determine  how  sour  or.  acid  any  liquor  must  be,  if  made  of  any  of  the  material  of  which 
vinegar  may  be  made,  to  entitle  it  to  be  called  a  vinegar ;  in  short,  where  was  the  line  to  be 
drawn  between  a  simply  toured  liquor  and  a  vinegar  properly  so  called.  There  happens  to 
be  one  leading  American  authority  upon  this  point ;  and  that  one  is  all-sufficient,  as  being 
the  very  highest  possible.  It  is  the  United  States  Pharmacopoeia.  This  it  is  that  gives 
the  minimum  standard  recognised  by  the  United  States  Government  in  its  revenue  tariff^ 
by  the  Commissary-General  of  Subsistence  of  the  United  States  War  Department,  and  by 
the  Massachusetts,  New  York,  and  New  Jersey  Adulteration  of  Food  and  Drug  Aete. 
According  to  the  United  States  Pharmacopoeia,  *  vinegar  is  an  impure  dilute  acetie  aoid 
prepared  by  fermentation,'  of  which  '  one  ounce  is  neutralised  by  not  Us$  than  thirty-five 
grains  of  bicarbonate  of  potassium,'  which  is  an  acid  strength  equivalent  to  the  presence  of 
4*6  per  cent,  by  weight  of  an  absolutely  pure  acetic  or  vinegar  acid.  According  to  the 
National  Dispensatory,  a  commentary  by  Professors  StiU^  and  Maisch,  upon  the  U.S. 
Pharmacopceia  *  it  should  contain  between  5  and  6  per  cent,  of  acetic  acid.* 

**  The  well-known  authority  upon  such  subjects.  Dr.  Edward  B.  Sqnibbs,  of  New  York, 
when  speaking  of  this  very  subject  in  the  last  number  (No.  viii.,  p.  254)  of  his  journal.  An 
Ephemerisy  says  '  This  is  about  the  strength  for  ordinary  table  vinegar,  though  it  might  be 
stronger  with  advantage.*  And  upon  page  266,  after  speaking  of  dilute  acetic  acid  as 
containUig  a  little  more  than  6  per  cent,  of  absolute  acetic  acid,  he  says  '  this  preparation 
is  just  the  strength  that  very  good  vinegar  should  be,  not  only  for  medicinal  uses,  but  for 
all  family  uses  as  a  most  wholesome  condiment.*  And  he  says  of  such  :  '  This  vinegar  bAS 
been  used  for  many  years  in  the  families  of  the  writer  and  many  friends,  and  the  experienee 
with  it  for  family  use  is  very  favorable.* 

**  In  other  countries  the  standard  pharmacopical  requirements  are  about  the  same,  or 
even  higher.  In  Great  Britain  5*4  per  cent,  of  the  absolute  aoid  is  required  in  the 
Pharmacopoeia,  while  the  standard  or  *  proof  vinegar  *  of  the  excise  contains  about  6  per 
cent,  of  the  acid.  In  Bussia  the  Pharmacopoeia  requires  at  least  5  per  cent. ;  in  Belgium 
5*6 ;  in  Germany  and  Austria  6,  and  in  France  8  to  9  per  cent.  The  wine-vinegar,  made 
in  casks  at  Orleans,  France,  contains  sometimes  as  much  as  10  per  cent,  of  absolute  acetic  acid. 

**  In  view  of  the  above  I  also  came  to  the  same  conclusion  as  the  South  Kensington 
Museum  Handbook,  by  Prof.  A.  H.  Church,  published  for  the  Committee  of  Council  on 
Education,  for  visitors  to  that  museum  of  food-products,  that  *  good  vinegar  contains  5  per 
cent,  of  real  or  glacial  acetic  acid  *  at  the  least;  while  Dr.  A.  H.  Hassall,  in  his  celebrated 
work  upon  Food,  its  Adulterations,  etc.,  last  edition,  that  of  1876,  page  686,  says  :  « It  is 
generally  stated  that  good,  vinegars,  such  as  all  Nos.  24  ought  to  be,  should  contain  5  p«r 
cent,  of  anhydrous,*  which  equals  5*88  per  cent,  of  absolute  pure  glaoial  aoetie  aoid. 
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'Haying  tbug  detennined  what  in  general  eonld  be  called  a  yioegar,  I  sought  to 
determine  what  were  the  natural  limits  of  variability  in  composition  to  be  found  in  strictly 
pare  apple-cider  yinegar  such  as  is  required  in  the  statute.  In  furtherance  of  this  object 
I  sought  to  obtain  as  many  samples  as  possible  of  cider-yinegar  of  all  qualities,  but  of 
kumcn  purity,  by  attending  and  addressing  upon  this  subject  the  Convention  of  New 
England  Cider  and  Yinegar  Makers,  who,  to  the  number  of  about  four  hundred,  met  at  the 
New  England  Manufacturers*  and  Mechanics*  Institute,  upon  the  1st  and  2nd  of  November, 
1882y  and  also  the  New  England  Grocer's  Association,  at  their  regular  monthly  meetings, 
beld  in  this  city.  I  strongly  urged  them  to  aid  on  the  object,  which  they  all  claimed  to 
wiah  to  further,  by  sending  me  as  many  samples  as  possible.  For  this  object,  I  was 
presented  by  Aaron  D.  Weld,  Esq.,  proprietor  of  the  well-known  Weld's  Farm,  in  West 
Boxbory,  with  a  series  of  samples  of  the  last  fourteen  successive  annual  pressings  from  his 
ipple-^>rebard,  I  visiting  his  place,  and  seeing  for  myself  the  exact  method  of  manufacture. 

*'  All  the  various  samples  of  cider- vinegar  of  known  quality  which  I  was  thus  able  to 
obtain  I  examined,  and  never  found  one  which  was  of  the  age  of  about  two  years  and 
upwards  (an  age  agreed  upon  by  all  as  at  least  necessary  for  the  development  of  a  good 
Tiiiegar  by  the  cask  method),  which  had  an  acidity  equivalent  to  Lho  presenco  of  less  than 
6  per  cent,  by  weight,  of  absolute  acetic  acid.  From  this  as  the  minimum,  1  found  samples 
to  range  as  high  as  about  9  per  cent,  of  this  acid.  No  one  of  these  samples,  also,  upon 
traporataon  over  boiling  water  to  a  constant  weight,  yielded  a  fixed  residue  of  1*8  per  cent. 

**  The  following  authorities  give  these  mentioned  percentages  of  acid  for  vinegars  : 
Twing^g's  Handbook  to  the  Food  Department  of  the  Parker  Museum  of  Hygiene^  for 
ordinary  table  vinegar  to  6  per  cent. ;  £]oxham,  Miller,  Ure,  and  Felker,  in  tiieir  works  on 
diemistry,  each  5.  per  cent. ;  Kensington  6*8  per  cent. ;  Hoffinann  4*5  to  6  per  cent. ; 
Eisner,  for  good,  6  to  8  per  cent. ;  Fowne  5  to  15  per  cent.  In  the  case  of  spirit  or  white- 
wme  yinegar,  Wagner  puts  it  at  6  to  8  per  cent. ;  Allen  at  8  to  10  per  cent. ;  Souberain 
at  8  to  9  per  cent. ;  Eisner  6  to  12  per  cent. ;  Eonig  at  5  to  12  per  cent. ;  Guibourt, 
Dorvanlt,  and  Chevallier  each  at  7  to  9  per  cent. ;  Dietzsch  at  7  to  11*76  per  cent. ;  Post 
at  6  to  9  per  cent. ;  and  Boscoe  and  Schorlemmer,  for  the  strongest  vinegar  possible,  at 
10  to  15  per  cent.  Most  of  these  authorities  abo  place  the  evaporated  extract  for  cider- 
vinegar  at  not  below  1-5  per  cent,  in  weight. 

<•  In  view  of  the  above  fact,  and  to  make  sure  that  not  even  the  poorest  straight  cider- 
yinegar,  made  from  whole  apple-juice,  could  possibly  be  condemned,  I  recommended  to  the 
Slate  Board  of  Health,  Lunacy,  and  Charity,  that  they,  as  authorised  under  the  late  act 
nlating  to  the  adulteration  of  food  and  drugs,  should  fix  the  standard  for  vinegar  at  an 
•sdity  eqaivalent  to  the  presence  of  not  less  than  5  per  cent.,  by  weight,  of  absolute  acetie 
aad,  and  for  cider-vinegar,  a  fixed  residue  at  212^  F.  of  not  less  than  1*5  per  cent.  It 
was  my  proposed  standards,  thus  obtained  and  recommended,  that  the  New  York  State 
Board  of  Health  lately  resolved  to  adopt  for  that  State. 

**  Having  informed  myself,  through  my  own  personal  researches,  and  familiarised 
B^ielf  with  all  the  literature  of  unportance  upon  the  subject  of  vinegar  which  has  been 
poUiahed  in  England,  France,  and  Germany,  and  which  I  have  collected  into  my  private 
Klnaiy,  and  thus  knowing  what  vinegar  in  general,  and  cider-vinegar  in  particular,  ought 
to  be,  I  have  canvassed  this  city  to  aseertaln  what  it  was  as  actually  ofiered  for  sale  in  this 
tha  (rineipal  maricet  of  New  England. 
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**  There  is  a  popular  demand  for  only  two  elasses  of  vinegars — a  white  or  onoolored, 
and  a  colored  vinegar.  The  firBt,  from  whatever  it  may  be  made,  being  called  white-wine 
vinegar,  and  the  other,  likewise,  cider-vinegar — the  presence  of  a  little  bomt-sngar  color, 
and  may  be  a  little  more  or  less  of  flavouring  with  soured  cider,  being  oftentimes  the  only 
real  difference  between  them.  The  white-wine  vinegar  itself  is  made  principally  from 
vaporized  alcohol,  high  wines,  whiskey,  or  glacose,  or  from  dilated  acetic  acid  itself,  from 
whatever  eoarce  obtained,  inclusive  even  of  the  pyroligneons  acid. 

"  It  is  in  the  colored,  or  so-called  cider- vinegars,  that  the  most  numerous  violations  of 
the  statute  are  to  be  found.  The  prinsipal  adulterated  varieties  of  cider-vinegar  are  the 
so-called  fruit  vinegar — a  glucose  vinegar  colored  and  flavored  up  to  imitate  cider- vinegar, 
and  then  sold  as  such ;  other  varieties  of  white-wine  vinegars,  *  fixed '  in  like  manner,  and 
simple  cider- vinegar,  more  or  less  diluted  with  water  by  the  cider  having  had  water  added 
either  during  or  after  the  expression  of  the  apple-juice.  All  of  these  various  mixtures  are 
quite  readily  distinguishable  to  the  personal  satisfaction  of  the  expert  examiner ;  but,  under 
the  present  very  ill-drawn  statute,  it  would  be  quite  useless  to  attempt  to  prove  some  of 
them  before  an  average  jury.  Hoping  to  remedy  these  defects  in  the  statute,  I  appeared 
before  a  committee  of  the  present  Legislature,  who  gave  a  hearing  upon  this  subject  to  the 
gentleman  chiefly  instrumental  in  having  the  present  statute  itself  passed.  The  committee, 
however,  reported  inexpedient  to  legislate « 

*'  I  have  examined  between  250  and  800  samples,  of  vinegars  collected  from  manufac- 
turers and  grocers  of  all  classes,  spread  over  all  sections  of  the  city,  in  regard  to  their 
strength,  quality  and  purity,  as  regards  their  strength  in  acetic  acid,  with  the  following 
results : —  % 

**  2*4  per  cent  of  the  samples  contained  2  to  2-5  per  cent,  of  the  acid;  8-2  per  cent, 
had  2*5  to  8  per  cent. ;  15*2  per  cent,  had  8  to  8*5  percent. ;  18*8  per  cent,  had  8-5  to  4 
per  cent. ;  25*6  per  cent,  had  4  to  4*5  per  cent. ;  12  per  cent,  had  4*5  to  5  per  cent. ; 
10*8  per  cent,  had  5  to  5*5  per  cent. ;  8*2  per  cent,  had  5*5  to  6  per  cent. ;  2*8  per  cent, 
had  6  to  6*5  per  cent. ;  2*4  per  cent,  had  6*5  to  7  per  cent. ;  1*2  per  cent,  had  7  to  7-5 
per  cent. ;  1-6  per  cent,  had  7*5  to  8  per  cent. ;  0*4  per  cent,  had  8  to  8*5  per  cent.,  and 
0*4  per  cent,  had  8*5  to  9  per  cent,  of  acetic  acid.  Thus,  77*12  per  cent,  of  the  samples 
fell  below  the  at  least  5  per  cent,  of  acid  proper  to  a  straight,  whole,  undiluted  dder- 
vinegar,  while  only  22*8  per  cent,  of  them  reached  or  surpassed  it.  Evidently  there  is  here 
need  enough  for  an  inspection  of  the  vinegars  sold  in  this  market. 

**  No  vinegar,  however,  was  found  containing  free  mineral  acids,  a  dangerous  amount 
of  metallic  impurity,  or  with  much  of  any  of  the  acrid  vegetable  substances  tiiat  have  at 
times  been  found  in  vinegars. 

**  So-called  cider-vinegars  ranged  in  acid  strength  all  the  way  from  2*1  to  9  per  cent, 
of  acetic  acid,  and  in  respect  to  solid  residues  from  0*1  to  9*7  per  cent. 

**  Only  22  per  cent,  of  the  samples  did  I  find  to  be  really  good  in  regard  to  their 
strength,  quality,  and  purity,  while  18  per  cent,  were  so  positively  bad  beyond  all  question 
that,  under  the  advice  of  Chief  Justice  Parmenter  of  the  Municipal  Court,  and  the  Hon. 
Oliver  Stevens,  District  Attorney,  I  sent  them  a  copy  of  the  following  notice : — 
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"  Mass.  College  of  Pharmacy. 
"  Ghemieal  Laboratory. 

•*  City  Lispector  of  Vinegar.  Boston,  Mass.,  18     . 

••  Sir, — Under  the  advice  of  the  District  Attorney,  yon  are  hereby  notified  that  upon 
there  was  obtained  for  me  by  parchase  at  your  place  of  bnsiness, 
No.  a  sample  of  Vinegar,  which  does  not  conform  in 

strength,  quality  or  purity  to  the  State  Statutes  relating  to  Vinegar,  and  that  if  such  another 
sample  is  obtained  of  you,  your  case  will  then  be  reported  to  the  District  Attorney,  to  be 
proceeded  with  according  to  the  law. 

"  Yours  very  respectfully, 

**  Dr.  BENNETT  F.  DAVENPORT, 

**  Inspector  of  Vinegar  for  the  City  of  Boston. 

'*  Only  the  three  worst  samples,  however,  of  each  of  the  principal  varieties  of 
•dolterated  cider- vinegar  were  entered  for  trial  in  the  courts  to  test  the  statute.  These  all 
three  were  taken  up  to  the  Superior  Court.  Jhere  one  pleaded  guilty,  and  paid  his  fine, 
DIM  was  defaulted  on  account  of  a  doubt  of  his  being  the  really  responsible  party,  and  the 
XsnaX  of  the  third  is  still  pending.  So  far,  however,  as  samples  have  since  been  obtained 
from  those  upon  whom  the  above  notice  was  served,  they  have  in  every  instance  proved  to 
be  of  at  least  passable  character,  while  some  were  even  of  a  high  grade.  Thus  it  would 
seem  that  at  least  fair  vinegar  is  obtainable  when  really  desired,  notwithstanding  that,  as  I 
have  been  informed  from  quite  a  number  of  separate  sources,  there  has  been  a  very  decided 
inoeased  demand  for  warranted  pure  country-apple  cider- vinegar  during  the  last  few 
months. 

**  The  sum  of  814*02  dollars,  which  has  thus  far  been  paid  me  since  my  appointment, 
in  June  last,  as  Inspector  of  Vinegar  for  the  city,  has  proved  an  exceedingly  inadequate 
ratom  for  the  time  and  expense  I  have  had  upon  the  city's  account.  I  have  bought  the 
Kmples  at  an  average  cost  of  five  cents  each,  paid  my  collector  thereof  at  the  rate  of  two 
dollars  a  day,  borne  my  own  laboratory  and  office  expenses,  had  about  a  week  of  my  time 
used  up  in  attending  to  the  cases  in  court,  and  made,  besides,  about  three  hundred  chemical 
examinations  of  samples,  each  of  which  involved  as  much  time  and  labor  as  to  make  a  milk 
tmlysis,  each  as  the  Milk  Inspector  has  to  pay  his  analyst  ten  dollars  for  each. 

**  If  the  city  really  desires  to  have  the  statute  now  executed  in  any  proper  manner, 
every  seller  of  vinegar  in  the  city  should  expect  to  be  called  upon  to  furnish  the  Inspector, 
it  the  least,  one  sample  of  vinegar  during  the  year,  and  the  manufacturers  much  oftener. 
These  3,000  samples,  together  with  the  wages  of  a  properly  responsible  assistant  to  collect 
them,  and  to  act  as  witness  to  the  fact  of  sale,  with  the  cost  of  chemical  laboratory  supplies, 
would  cost  me  at  the  least  600  dollars  during  the  year.  The  salary  of  1,500  dollars,  which 
WW  tiie  one  appropriated  for  my  predecessor  as  Inspector,  I  consider  to  be  a  very  moderate 
I  for  my  personal  services  and  expenses  in  the  proper  performance  of  the  duties  of  my 

\  m  Ike  laboratory  and  courts." 
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FOOD  ADULTERATION  IN  FRANCE. 
The  following  Analyses  were  made  at  the  Paris  Monioipal  Chemical  Laboratory,  daring 
the  month  of  April,  1888  :— 

PMsable. 
97 


Good. 


Nature  of  the 
Samples  Analysed. 

Wmes 101 

Vinegars 2 

Beers   10 

Ciders 2 

Alcohols  and  Liqaenrs.  1 

Syrups 1 

Waters 3 

Milks   22 

Malt 1 

Butters    10 

Oils 2 

Flours 5 

Dough,  Bread    6 


Bad. 


Sweetmeats 

Meats 

Preserves 

Salt,  Pepper   

Chicory,  Cofifee,  Tea. . 

Chocolates 

Honeys    

Confitures  

Colouring  Materials  . . 

Toys 

Coloured  Papers 

Tins     

Pharmaceutical      Pro- 
ducts  

Perfumery  ...... 

Various   


1 
6 

1 
6 

1- 


3 


3 
110 


Not  Injnrloias. 
381 


1 
1 
1 

1 
94 

14 
8 
3 
2 
8 
1 
1 

11 

10 


Injorloos^ 
29 


24 


Totals. 
608 
3 
12 
4 
7 
1 

14 

226 

1 

24 

11 

8 

8 

6 

2 

10 

13 

18 

5 
9 
9 
5 
10 


80 


Total 197 


216 


539 


92 


1,044 


DETECTION  OF  FUSEL  IN  COMMERCIAL  ALCOHOL. 

H.  Mabquabdt  dilates  150  grms.  of  the  alcohol  to  be  examined  with  water  so  as  to  bring 
it  to  from  12  to  16  per  cent,  of  actaal  alcohol.  He  shakes  it  np  with  60  e.e.  chloroform 
for  16  minutes  and  draws  o£f  the  chloroform.  This  process  is  repeated  three  times.  The 
chloroform  extracts  are  mixed  together  and  shaken  np  three  times  with  an  equal  volnme  of 
water  for  fifteen  minates,  in  order  to  remove  alcohol.  The  chloroform  which  now  contains 
no  alcohol,  bat  all  the  fasel,  is  mixed  with  a  solution  of  5  grms.  potassiom  bichromate  in 
30  grms.  water  and  2  grms.  salphario  acid,  and  heated  for  six  hoars  to  86  deg.  on  the 
water-bath  in  a  strong,  well  corked  bottle,  shaking  freqaentlj.  When  the  oxidation  is 
complete  the  contents  of  the  flask  and  the  washings  are  introduced  into  a  distillation  apparatus 
and  distilled  down  to  20  c.c.  To  the  residne  about  80  c.c.  of  water  are  added  and  the 
mixture  is  again  distilled  down  to  6  c.c.  The  distillate  is  mixed  with  barium  carbonate, 
and  digested  for  about  80  minutes  in  a  reflux  cohobator.    The  chloroform  is  distilled  off* 
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tha  rendae  is  eyaporaied  on  the  water-bath  down  to  about  5  cc,  freed  from  the  excess  of 
barium  carbonate  by  filtration,  washed,  and  the  filtrate  is  evaporated  to  dryness  on  the 
waier-bath.  The  residae  is  dissolved  with  water  and  a  few  drops  of  nitric  acid,  so  as  to 
make  op  100  o.c.  In  50  c.c.  the  barinm  is  determined,  and  in  the  other  50  c.c.  the 
chlorine.  The  qnantity  of  barinm  chloride  corresponding  to  the  chlorine  is  deducted  from 
the  total  residue,  and  from  the  baryta  of  the  rest  the  quantity  of  the  fusel  is  calculated  so 
that  2  mols.  amylic  alcohol  represent  1  mol.  baryta. — Ot7,  Paint  and  Drug  Reporter, 


MASSACHUSETTS  STATE   BOARD  OF  HEALTH. 

In  Hie  Fourth  Annual  Report  of  the  State  Board  of  Health,  of  Massachusetts,  lately  issued,  we 
find  the  following  rules  and  regulations  have  been  adopted  to  assist  in  the  executions  of  the 
immaionfl  of  the  Aet  relating  to  the  adulteration  of  food  and  drugs,  pursuant  to  chapter 
208  of  the  Aets  of  1882  :— 

Firtt. — The  State  Board  of  Health,  I^unacy  and  Charity  shall  appoint  two  analysts,  to 
OM  of  whom  shall  be  chiefly  assigned  the  duty  of  exnmiLing  drugs,  and  to  the  other  that  of 
examining  articles  of  food,  each  analyst  to  hold  office  during  iLe  pleasure  of  the  Board. 

Second. — It  shall  be  the  duty  of  the  analysts  so  appointed  to  determine  by  proper 
examination  and  analysis  whether  articles  of  food  and  drugs  manufactured  for  sale,  ofiered 
fior  sale,  or  sold  within  this  Common- wealth  are  adulterated  within  the  meaning  of  chapter 
868  of  the  acts  and  resolves  passed  by  the  General  Court  of  Massachusetts  in  1882, 
adulteration  being  defined  as  follows,  viz.,  In  the  case  of  drugs  :  (1)  If  sold  under  or  by  a 
name  recognized  in  the  United  States  Pharmacopoeia,  it  difiers  from  the  standard  of  strength, 
quality  or  putity  laid  down  therein  ;  (2)  If  when  sold  under  or  by  a  name  not  recognized 
IB  the  United  States  Pharmacopoeia,  but  which  is  found  in  some  other  pharmacopoeia  or 
oilier  standard  work  on  materia  msdiea,  it  differs  materially  from  the  standard  of  strength, 
quality  or  purity  laid  down  in  E-uoh  work ;  (8)  If  its  strength  or  purity  falls  below  the 
profeued  standard  under  which  it  is  sold. 

In  the  ease  of  food :  (1)  If  any  substance  or  substances  have  been  mixed  with  it  so  as 
to  redneey  or  lower,  or  injuriously  affect  its  quality  or  strength :  (2)  If  any  inferior  or 
draper  sabstanee  or  snbstances  have  been  substituted  wholly  or  in  part  for  it :  (8)  If  any 
vafaiable  eonstitaent  has  been  wholly  or  in  part  abstracted  from  it:  (4)  If  it  is  an  imitation  of, 
er  is  mM  under,  the  name  of,  another  article :  (5)  If  it  consists  wholly  or  in  part  of  a  diseased, 
isoomposed,  putrid  or  rotten  animal  or  vegetable  substance,  whether  manufactured  or  not, 
m  IB  the  case  of  milk,  if  it  is  the  produce  of  a  diseased  animal :  (6)  If  it  is  colored,  coated, 
fslished  or  powdered,  whereby  damage  is  concealed,  or  if  it  is  made  to  appear  better  or  of 
graaier  value  than  it  reaUy  is :  (7)  If  it  contains  any  added  poisonous  ingredient,  or  any 
iagrodisnt  which  may  render  it  injurious  to  the  health  of  a  person  consuming  it. 

Third, — The  analysts  shall  procure,  in  the  manner  provided  by  the  act,'  or  in  any  legal 
and  proper  manner,  and  with  reasonable  diligence,  drugs  and  articles  of  food  included  in 
the  provision^^f  this  act,  for  the  purpose  of  examination  and  analysis,  and  shall  report  to 
tks  board  the  result  thereof,  together  with  such  suggestions  as  they  may  deem  necessary  to 
tibe  efieiMit  enforoament  of  the  law. 


108  THE  ANALYST. 


Fourth. — They  shall  also  report  <o  the  Board,  from  time  to  time,  saeh  artieles, 
mixtures  or  compoands  as,  in  their  jadgment,  should  be  declared  exempt  from  the  proTi- 
sions  of  the  act ;  and  they  shall  present  to  the  Board  lists  of  such  articles  or  preparataoai, 
for  pablioalion  by  the  Board,  if  the  latter  deems  proper. 

Fifth. — Shoald  the  result  obtained  by  either  analyst  be  questioned,  the  other  analyst 
shall  repeat  the  analysis,  unlets  otherwise  instructed  by  the  Board,  provided  a  soffidoit 
sum  to  meet  the  expense  of  the  analysis  be  deposited  with  the  Health  Officer,  by  any  in- 
terested party  feeling  aggrieyed,  which  sum  will  not  be  returned  unless  the  second  analysts 
ikils  to  confirm  the  first  in  essential  particulars. 

Sijcth. — Any  appeal  from  the  decision  of  an  analyst  shall  be  filed  with  the  Qealth 
Officer,  who  shall  report  it,  and  any  matter  in  controversy,  to  the  Board,  giving  his  jndg- 
ment  thereon,  and  the  Board  shall  supervise  and  control  the  action  of  its  offioars  in 
executing  this  act. 

Seventh. — ^Where  standards  of  strength,  quality  or  purity  are  not  fixed  by  the  act,  the 
analysts  shall  present  to  the  Health  Officer  such  standard  as  m  their  judgment  slioold  be 
fixed,  and  the  Health  Officer  shall  report  the  same  to  the  Board  for  its  action.  The 
standards  set  by  the  British  Society  of  Public  Analysts  i«ill  be  followed  aa  mmtij  as 
practicable,  until  otherwise  ordered. 

Eujhih. — Whenever  a  drug  or  preparation,  not  described  in  a  National  Fharmacof  ceia, 
or  other  standard  work  on  materia  medico,  chall  be  manufactured,  offered  for  tale,  or  used 
in  this  State,  the  standard  of  such  diug,  and  the  standard  and  proportion  of  the  ingredients 
of  such  preparation,  and  the  range  of  variability  from  sach  standard  or  standards  shall  be 
ascertained  by  the  analysts,  vho  shall  report  the  same  through  the  Health  Officer  to  the 
Board. 

Ninth. — Each  analyst  shall  procure  all  necessary  and  proper  samples  of  drugs  or 
articles  of  food  for  an^ysis,  by  tendering  to  the  party  manufacturing  for  sale,  expoeing  for 
sale,  ofl'ering  for  sale,  or  delivering  on  sale,  the  value  of  a  necessary  and  proper  samf^,  in 
each  instance,  and  each  analyst  shall  arrange  his  samples  for  analysis  as  he  may  may  deem 
convenient  and  expedient. 

Ttnth, — Lists  of  the  articles,  mixtures  or  compounds,  declared  to  be  exempti  shall  be 
published,  and  a  copy  of  the  same  (hall  be  sent  to  each  board  of  health,  each  correspondent 
of  the  Uealih  department,  and  to  such  other  publications  as  may  fh>m  time  to  tinie  b« 
determined. 

EUventh. — ^The  analysts  shall  occupy  such  time  in  the  performance  of  their  respeetivi 
duties  as  a  reasonable  compliance  with  the  terms  of  the  statute  shall  require,  and  dmll  be 
present  one  hour  of  each  day,  at  such  time  of  the  day  and  at  such  place  as  dmll  U 
designated  by  the  Committee  on  Health  of  the  Board,  to  meet  the  eonvenienee  of  intarssted 
parties  and  the  public. 

Tieel/th. — The  yearly  compensation  of  the  analyst  of  articles  of  food  shall  be  1,600 
dollars ;  and  that  of  the  analyst  of  dmgs  shall  be  1,000  doUars. 

Tne  following  are  the  Analysts  appointed : — Dr.  Edward  S.  Wood,  of  the  Hanrai^ 
Medical  School,  analyst  of  articles  of  food;  and  Dr.  Bennett  F.  Davenport,  of  ihi 
Massachusetts  GoDege  of  Pharmacy,  analyst  of  drugs. 
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ANALYSTS*  CERTIFICATES. 
Fbom  a  letter  by  a  ooontiy  correspondent  of  one  of  oar  trade  oontemporaries  we  take  the 
foOowiBg : — 

What  protection  has  either  the  public  or  the  milk  dealer  in  saeh  caatiooslj  and  safdy- 
wofded  certificates  as  the  following  ? 

**  This  is  poor  milk,  bat  I  have  known  milk  firom  one  cow  maeh  worse.*' 
<«  This  is  ?ery  poor  milk  indeed  compared  to  the  ayerage  milk  from  200  caws  that  I 
hare  seen  milked  myself/* 

'*  Tlus  is  very  poor  milk,  bat  not  worse  than  wonld  be  given  by  half-starved  or  half- 
fed  eows.** 

**  This  is  extraordinary  poor  milk,  but  not  worse  than  we  might  expect  at  this  season 
of  the  year.'* 

Ctftificates  like  these  confound  and  paralyse  the  action  of  all  local  authorities  who 
are  woiUng  under  the  Act  and  depending  upon  them.  They  dumbfounder  and  make  tbe 
milk-dealer  panic-stricken  by  them,  be  knowing  only  too  well  the  serious  cost  it  will  be  to 
bis.  I  honestly  believe  that  certificates  like  these  are  only  given  to  evade  a  certain  amount 
of  work,  and  the  certificate  is  to  evade  responsibility. 

We  contend  the  Public  Analyst  has  nothing  on  earth  to  do  with  either  half-starved  or 
balf-fiBw  cows,  or  with  good  seasons.  He  is  supposed  to  know  nothing  about  tbe  milk,  who 
tt  Wongs  to,  or  where  it  comes  from.  His  duty  is  to  analyfe  tbe  sample  of  milk  submitted 
to  lim  and  give  a  certificate  according  to  the  standard  that  all  Public  Aoaljsts  are  supposed 
to  be  ruled  by,  and  it  shall  also  contain  all  the  component  parts  as  shown  by  his  analysis, 
and  aa  hd  is  directed  to  do  so  by  Act  of  Parliament,  and  any  other  certificate  but  ihu  one  is 
aa  illegal  document,  and  any  Public  Analyst  who  fails  to  do  this  is  not  doing  his  duly,  and 
thfwi^  this  neglect  he  is  depriving  thousands  of  the  practical  benefits  of  the  Sale  of  Fool 
aad  Drags  Act,  and  giving  encouragement  to  adulteratcHrs,  and  placiag  scores  of  milk  dealers 
ia  jeopardy  every  day.  If  half-fed  cows  have  anything  to  do  with  poor  milk,  the  farmer  would 
have  DO  difficulty  in  proving  this.  He  has  the  opportunity  of  doing  so  by  having  the  cows 
i  in  the  presence  of  the  inspector,  and  no  matter  how  poor  the  milk  might  be,  if  it  was 
;  the  cows  give,  the  farmer  would  be  right,  he  could  not  be  prosecuted. 
It  ia  quite  time  certificates  of  this  kind  were  put  a  stop  to.  They  are  UDJast  to  every* 
cos  in  the  trade;  they  are  a  disgrace  to  an  honourable  profession,  and  bring  it  into 
;  and  disrepute. 


REVIEW. 
C^umUal  P9ft$n$0g$  TMs$  and  Laboratan^  Calculation. 

Bt  C.  n.  BiDSDALB. 

London :  Crosby,  Lockwood  ft  Co.,  Stationers*  Hall  Court. 

I  back  purports  to  be,  what  may  be  fairly  called  a  chemical  ready  reckoner,  and  it 
;  be  better  described  than  by  taking  the  first  sentence  from  the  preface,  which  is : 
'^'fte  author's  derign  in   writing  this  little  work  is  twofold — ^to  enable  the  itudcnt  of 
'  to  undentand  the  calculations  of  the  laboratory,  and  to  save  the  eksmut  from  the 
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greater  part  of  the — to  him — useless  figuring/'  and  the  last  sentence  of  the  book  itseli^ 
which  is:  '^  These  examples  will,  it  is  hoped,  prove  sufficient  to  thoroughly  ground  tb( 
student  in  laboratory  calculation." 

Of  course,  in  a  work  of  this  kind  it  is  impossible  to  check  all  the  figures,  and  therefor^ 
our  opinion  must  be  based  upon  statements  which  are  capable  of  examination.  Thus  w^ 
find  that,  under  *'  Coal/'  we  are  informed  that  in  order  to  calculate  the  percentage  ol 
sulphur  driven  off  during  the  coking  process  *'  generally  one-half  of  the  total  percentage  ol 
the  sulphur  is  considered  near  enough/*  And,  again,  under  ''  Raw  Ironstone/'  '<  It  is  no] 
customary  in  practice ''  '-^^  "^  "^^  <'  to  test  ironstone,  or  indeed  anything  in  the  wet  state, 
owing  to  the  liability  of  the  sample  to  dry,  and  thus  impair  the  accuracy  of  the  results/' 

It  is  hardly  necessary  to  say  that  we  dissent  entirely  from  these  two  statements. 

We  must  also  refer  to  page  7B,  on  which  the  calculation  of  carbon  is  directed  to  U 
made  by  means  of  vulgar  fractions  instead  of  decimals,  which  appears  to  us  a  retrogadi 
step,  and  ought  to  have  been  entirely  abolished  from  a  work  published  in  1882. 


CORRESPONDENCE. 
[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 


COPPER  IN  CEREALS. 

To  THE  Editor  of  *'Thb  Analyst." 

Sir, — In  the  interesting  r^sum^  which  Dr.  Willoughby  has  given  on  page  83  of  the  current  volum 

of  the  Analyst,  of  what  is  known  respecting  the  presence  of  copper  in  cereals,  he  follows  too  impUcitl 

the  accounts  given  of  researches  in  this  direction  by  MM.  Galippe  and  Armand  Gautier — the  latter  I 

his  recent  interesting  volume  Le  Cuivre  et  le  Plomb. 

After  referring  to  Kuhlmann's  papers  on  the  subject,  published  in  1831,  Dr.  Willoughby  says :  **  1\\ 
subject  seems  to  have  been  almost  entirely  neglected  until  last  year."  Surely  Dr.  Willoughby  has  m 
referred  to  English  authorities,  else  he  would  have  known  that  Drs.  Odling  and  Dupr6  published  in  18-i 
a  valuable  paper  (Guy's  Hosp.  Rep.  1858,  p.  103)  on  the  subject,  detailing  elaborate  analyses  of  bre^ 
and  cereals  made  in  order  to  determine  the  quantities  of  copper  ordinarily  met  with  in  ordinary  cereal 
and  articles  of  dietary  made  therefrom.  Of  forty  samples  of  bread  analysed  by  them,  one  only  w^ 
found  absolutely  free  from  copper. 

I  am,  <&c., 

THOS.  STEVENSON. 
Giit/V  Hospital,  London,  S.E.,  May,  18S3. 


PARLIAMENTARY  NEWS. 

Substitutes  for  Butter. 
Mr.  Moore  asked  the  President  of  the  Board  of  Trade  whether  any  st^s  had  been  taken  by  t1 
Statistical  Department  of  the  Board  of  Trade,  or  the  Board  of  Customs,  to  tabulate  more  accurately  t] 
different  imports  of  butterine,  oleomargarine,  and  other  butter  substitutes. 

Mr.  Courtney  :  My  right  hon.  friend  has  asked  me  to. answer  this  question.  The  proposal  to  raj 
a  separate  heading  in  the  trade  returns  of  butterine,  and  also  for  lard  and  other  imitation  cheese,  h 
been  considered  by  the  Statistical  Inquiry  Committee,  who  have  recommended,  though  not  witho 
doubt,  that  new  headings  should  be  raised  for  these  articles.  But  as  the  officers  of  Customs  have  i 
means  of  verifying  the  importer's  description  in  such  cases,  it  was  advised  that  a  note  should  be  ad<| 
to  the  effect  that  there  was  no  guarantee  that  the  articles  described  as  cheese  and  batter  ere  not  larg^ 
composed  of  mixtures.  The  Treasury  are  prepared  to  adopt  this  scheme  as  an  experiment,  and  h^ 
embodied  their  views  in  a  minute  dealing  with  the  whole  report  of  that  Committee.  Before  actua| 
carrying  out  the  various  changes  approved,  we  are  awaiting  the  observations  of  the'  departments  uf^ 
the  Treastuy  minute. 
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LAW  REPORTS. 

In  the  BriBtol  Police  Court,  Mr.  William  Harris,  wholesale  dairyman,  of  Brislington  and  Narrow  Wine 
Btreet,  was  lately  summoned  by  Inspector  May  (8  division)  for  selling  milk  which  on  analysis  was  found 
ko  be  adulterated  with  water.  Mr.  Clifton  defended.  Inspector  May  deposed  that  on  April  12th  he 
0av  defendant  drive  across  Bath  Bridge.    In  his  cart  were  several  large  cans  of  milk.    Witness  took 

awo  samples  and  told  defendant  that  they  were  for  analysis.    One  sample  was  of  warm  milk that 

anorning's  milking — and  the  other,  to  use  defendant's  words,  was  cold,  which  witness  took  to  mean  the 
^rieki  of  the  previous  night.  The  sample  of  cold  milk  was  found  to  be  adulterated  to  the  extent  of  10 
f&  cent  of  added  water.  Witness  here  handed  in  the  certificate  of  the  City  Analyst.  Mr.  Clifton,  on 
Ifhalf  of  the  defendant,  urged  that  the  defendant  sold  the  milk  in  precisely  the  some  condition  as  ho 
porchaaed  it  from  the  cow  owner.  The  agreement  between  the  parties  was  put  in,  and  on  it  Mr.  Clifton 
urged  that  the  Act  precluded  a  conviction.  The  bench  were  apparently  not  disposed  to  take  the  Ugree- 
Bent  as  a  warranty  between  the  parties,  but  Mr.  Clifton  urged  at  length  that  it  was  bo,  and  asked  for  a 
case  if  the  magistrates  held  a  contrary  opinion.  Defendant  was  examined.  He  said  he  had  been  13 
jtaurs  in  the  trade,  and  during  that  time  his  milk  had  been  sampled  many  times  by  the  inspectors  in 
Tsrious  parts  of  the  city,  but  had  never  been  brought  before  the  court  previously.  He  could  not  account 
far  the  milk  being  adulterated  to  the  extent  of  10  per  cent,  of  added  water.  It  was  sold  to  the  inspector 
ia  the  same  condition  as  it  had  been  received  from  the  dairy  farmer.  Mr.  J.  Case  havin<^  been  called  to 
pn>v«  the  custom  of  the  trade,  the  bench  reserved  their  decision  until  the  morning,  at  the  request  of 
Mr.  Gore,  who  desired  to  consider  the  points  raised  by  Mr.  Clifton.  The  magistrates  subsequently 
ikliTaed  judgment  in  the  case  as  follows : — **Two  legal  points  were  raised  in  this  case  yesterday.  First, 
tlut  the  agreement  between  the  cowkeeper  and  the  defendant  for  furnishing  a  supply  of  pure  milk  for 
^i  months  was  a  *  written  warranty  '  within  the  meaning  of  25th  sec.  of  the  Food  and  Drugs  Act  1875. 
Second,  that  it  was  necessary  to  prove  the  defendant  was  actuated  by  mfm  rea^  i.e.,  it  should  be  proved 
to  be  knowingly  sold  as  adulterated  milk  with  intent  to  defraud.  As  to  tlie  first  objection,  we  consider 
that  the  27th  section  throws  some  light  upon  the  kind  of  *  written  wairanty  '  required  by  the  statute ; 
that  section  makes  provision  for  forging,  misapplying,  or  giving  a  false  warranty  in  writing — from 
which  it  most  be  intended  not  to  apply  to  future  supplies  of  goods,  but  a  specific  document  containing 
words  implying  warranty  given  with  the  goods  sold,  and  not  a  lunning  coii  tract.  That  is  to  say,  it 
fiboald  be  such  a  document  of  warranty  that  the  vendor  giving  it  should  be  punished  for  giving  it  if 
it  were  false.  The  contract  in  this  case  does  not  come  up  to  the  requirements  stated  by  Baion  Pollock 
in  Book  r.  Hooper,  3  Exchequer  Division.  His  words  are  : — 'In  my  opinion  what  ia  required  by  the 
tUtute  is  a  writing  expressly  on  the  face  of  it  that  it  is  a  warranty.'  Secondly,  is  mens  rea  necessary  ? 
The  case  jaat  quoted  seems  to  show  that  it  need  not  be  proved  that  the  defendant  knowingly  intended 
tnud-  The  words  of  the  late  Lord  Chief  Baron  express  that  view.  It  has  been  decided  expressly  that 
R  is  sufficient  to  prove  that  the  article  fold  was  not  that  demanded.  In  the  case  of  Fitzpatrick  v.  Kelly 
—Law  Reports,  8,  Queen's  Bench— Justices  Blackburn,  Quain,  and  Archibald  concurred  in  deciding  that 
knowledge  of  the  adulteration  of  the  article  need  not  be  proved  in  order  to  convict  the  seller.  We  fine 
the  defendant  lOs.,  and  138.  6d.  costs."  Mr.  Clifton,  who  appeared  for  the  defence,  said  he  should  ask 
far  a  case  on  the  queston  of  warranty.  He  was  surprised  that  the  Bench  dealt  with  the  mem  rea^  for  he 
Abandoned  that  point.    Mr.  Gore  said  notice  Vrould  be  given  in  the  U3ual  way. 

Milk  Adulteration — Notice  of  Appeal : — 
Harry  Jones,  of  St.  Michael's  Hill,  was  summoned  by  Inspector  Payne  for  seUing  to  him  on  the  24th 
of  February  a  pint  and  a-half  of  milk,  which  was  not  of  the  nature,* substance,  and  quality  of  the  article 
dHBtnded.  Mr.  H.  Reginald  Wansbrough  defended.  Inspector  Payne  said  he  had  divided  the  sample 
which  he  fiad  obtained  in  the  usual  way,  and  that  upon  an  analysis  it  was  found  to  contain  10  per  cent. 
of  added  water.  In  the  course  of  cross-examination  by  Mr.  Wansbrough  ho  said  that  the  defendant 
vaa  a  respectable  tradesman,  and  that  there  was  no  hesitation  on  his  part  to  supply  him  with  the  milk. 
Witnetf  also  admitted  having  received  notice  that  the  defendant  intended  to  rely  for  his  defence  upon 
an  agreement  between  himself  and  his  farmer.  Mr.  Wansbrough,  for  the  defence,  put  in  the  agree- 
mrxtt,  which  provided  that  the  farmer  should  supply  110  quarts  of  new  milk  daily  from  the  25th  of 
Maicb,  1882,  to  the  25th  of  March,  1883,  and  submitted  that  if  he  proved  that  this  agreement  had  been 
entered  into,  and  that  the  milk  was  sold  by  the  defendant  in  the  same  state  as  it  was  when  delivered  to 
faini  by  the  farmer,  he  was  entitled  \^  a  dismissal.  Their  Worships  said  they  were  qt  opinion  that  a 
written  warranty  was  required  under  section  25  of  the  Food  and  Drugs  Act,  and  that  %  written  warranty 
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mast  be  delivered  with  each  qnnntity  of  milk,  and  most  specify  that  it  should  be  pure  milk.  Mr. 
Wansbrough  contended  that  such  a  construction  could  hardly  be  put  upon  the  section  because  the 
agreement  which  he  produced  was  an  sgreement  to  supply  milk  from  day  .to  day,  from  the  26th  of  Mtfch 
in  one  year  to  the  25th  of  March  in  the  next.  Defendant  and  his  wife  proved  that  the  milk  had  bfleo 
sold  by  them  in  precisely  the  same  condition  as  it  was  when  delivered  to  them  by  the  farmer,  and  hat 
nothing  had  been  added  to  it  whilst  in  their  possession.  The  magistrates  were  still  of  opinion  that  the 
agreement  was  not  such  as  to  exonerate  the  defendant,  and  was  not  a  warranty  within  the  Act,  and 
they  therefore  fined  the  defendant  20s.  and  costs.    Mr.  Wansbrough  gave  notice  of  appeal. 


Mr.  W.  C.  YonDg,  F.I.G.,  F.C.S.,  one  of  the  gas  examiners  for  the  CiHporation  of 
London,  and  Public  Analyst  for  the  districts  of  Poplar  and  Whiteehapel,  has  been  appointed 
consalting  chemist  to  the  Lee  Conservancy  Board. 


RECENT    CHEMICAL    PATENTS. 

The  following  specifications  have  been  recently  published,   and  can   be  obtained   from 
the  Great  Seal  Office,  Corsitor  Stieet,  Chancery  Lane,  London. 

No. 
188i  NuM  of  PaltntM.  Titl*  ot  Patoot.  Vrim. 

3296    A.  M.  Clark Sheet  Lead  Electrodes  of  Secondary  Batteries                      . .  4d. 

4275    W.  V.  Wilson                    . .     Manufacture  of  White  Lead        2d. 

4277    W.  Lawrence                     . .     Treatment  of  Starchy  Substances         8d. 

4299    W.  A.  Barlow                           Accumulators  or  Secondary  Batteries  . .          4d. 

4802    J.  O.  Blatter           . .         . .     Electric  Lamps 4d. 

4316  F.  J.  Cheesebrongb           . .     Secondary  or  Storage  Batteries 6d. 

4317  „                                                „                   M                6d. 

4314    B.  Hammcmd  &  L.  Qoldenberg  Electric  Lamp  Carbons 2d. 

4819    A.  L.  Nolf Apparatus  for  producing  Chloride  Gas  and  Metallic  Sodium 

from  Sodium  Chloride         6d. 

4*164    W.  Ij.  Wise..         ..        ..     Manufacture  of  Caustic  Alkalies 4d. 

4867    W.  Morgan  Brown..         ..     Electric  Lighting 6d. 

4391    N.  C.  Cookson        . .        . .    Piates  for  Secondary  Batteries 6d. 

4396    A.  Guye       Manufacture  of  certain  Alloys  of  Gold 4d. 

4405    A.  J.  Smith Manufacture  of  White  Lead        Hid. 

4411    G.  W.  Von  KawrocU  Begenerating   Peroxide   of    Manganese    from    the    Residue 

obtained  in  Manufacture  of  Chlorine         2d. 

4431    A.  Watt       Secondary  Voltaic  Batteries        6d. 

4161    J.  W.  Swan Dynamo  Electric  and  Magneto  Electiic  Machines                 . .  24- 

4487    J.  Imray Treatment  of  Phosphorites  for  the  Manufacture  of  ManureB. .  4<i. 

4490    A.  Khotinsky          . .         . .     Secondary  or  Accumulator  Voltaic  Batteries 4d. 

'  4494    W.  R.  Lake Manufacture  of  Grape  Sugar  or  Glucose          6d. 

4511    J.  D.  Andrews                          Apparatus  for  Storing,  Measuring,  and  Regulating  Electricity..  6d. 

4525    F.  M.  Lyte Secondary  Batteries  or  Accumulators 4d. 

4535    F.  C.  Glaser           . .         . .     Dynamo  Electric  Machines         lOd. 

4538    H.  Symons Purification  of  Gas          4d. 

4561    F.  C.  HiUs Secondary  Batteries  or  Aecumulators 2d. 


BOOKS,  Ac,  RECEIVED. 
The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal ;  The  Sanitary  Record  ;  The  Miller ;  The  Provisioner ;  The  Praotitiouer ; 
New  Remedies;  Proceedings  of  the  American  Chemical  Society;  Le  Practicien;  The  Inventors' 
Record  ;  New  Tork  Public  Health  ;  The  Scientific  American  ;  Society  of  Arts  Journal  ;  Sanitary 
Engineer  of  New  Tork ;  The  Chemists*  Journal ;  Weekly  Drug  News ;  Sugar  Cane ;  Cotmtry  Brewers' 
Gazette ;  The  Medical  Record  ;  Th«  Grooers*  Gazette ;  London  Y^Bier  Supply,  by  Crookes,  OdUng  and 
Tidy;  ClMmiaalRefitfw. 
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SOCIETY  OF  PUBLIC   ANALYSTS. 


A  Gbksbal  Msbtino  of  this  Society  was  held  at  Burlington  House,  on  Wednesday,  the 
27th  June,  the  President,  Mr.  Wigner,  in  the  chair. 

A  hallot  was  taken,  and  the  following  declared  duly  elected :  As  Memher — Dr.  E. 
Lapper,  Dublin.     As  Associate — Mr.  C.  A.  Smith,  Assistant  to  Mr.  Hehner. 

Mr.  F.  Thomley,  Analytical  Chemist,  Bipon,°was  proposed  as  a  Member,  and  will  be 
balloted  for  at  the  next  Meeting. 

The  following  papers  were  then  read  and  discussed  : 

*•  The  Cause  of  a  Peculiar  Condition  of  some  American  Water  Supplies,'*  by  C,  R. 
Fletcher,  Boston  University,  Mass.* 

**  On  a  Sample  of  New  Zealand  Coal,"  by  0.  Hehner,  F.C.8.,  &o.* 


THE  WORK  DONE  BY  PUBLIC  ANALYSTS  UNDER  THE  SALE  OF  FOOD 

AND    DRUGS   ACT. 
Thk  usual  forms  have  been  sent  out  to  nearly  all  Public  Analysts  requesting  them  to  send 
t  list  of  the  samples  they  have  examined  during  1882  under  the  Act.     Any  Analyst  who 
has  not  received  a  form,  will,  on  application  to  the  Secretaries  of  the  Society,  be  supplied 
with  the  number  he  requires — t.^.,  one  for  each  dietrict  or  town  for  which  he  acts. 

It  wiU  much  facilitate  the  labour  of  compilation  if  the  returns  are  sent  in  to  the 
Secretaries  with  as  little  delay  as  possible. 


MILK  ADULTERATION. 
Wb  wish  to  draw  the  special  attention  of  our  readers  to  a  long  report,  printed  on  another 
page,  of  some  proceedings  taken  at  Manchester  for  alleged  adulteration  of  milk.  There 
are  seferal  statements  of  such  an  extraordinary  character  in  the  evidence  given  that  we 
■honld  have  been  glad  to  have  noticed  the  case  at  length  had  it  not  been  too  late  to  allow 
u  to  do  80. 


NOTE  ON  THE  USE   OF   BUTTER,  MILK  AND    MAMMARY   TISSUE  IN  THE 

MANUFACTURE  OF  BUTTERINE. 

Bt  C.  Mbymott  Tidy,  M.B.,  F.C.S.,  and  G.  W.  Wigner,  F.C.S.,  F.I.C. 

Read  before  the  Society  of  Public  Analysis  on  SOth  May,  1883. 

Although  the  manufacture  of  butterine  is  very  little  nnderstood  in  this  conn  try,  it  is  not 

ma  imrpose  to  enter  at  all  into  the  details  of  the  manufacture  or  to  explain  them  in 

may  way,  bat  only  to  point  out  one  or  two  facts  which  have  come  to  our  knowledge,  and 

wbieh  hare  eonsiderable  chemical  interest. 


*  These  Papers  will  be  printed  in  our  next  number. — £d.  Analyst, 
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It  has,  hitherto,  been  a  common  error  to  suppose  that  it  was  impossible  to  mix  batter 
with  butterine,  and  this  has  no  donbt  led  to  mistakes  in  adulteration  certificates  from 
which  we  should  apprehend  that  few  Public  Analysts  have  been  free.  It  is  quite  likely 
that  we  ourselves  have  not  been  so. 

The  process  of  butterine  manufacture  is  now  conducted  in  such  a  way  that  there  is  no 
difficulty  whatever  in  mixing  any  desired  percentage  of  butter  with  the  oleomargarine,  which 
is  the  raw  product — and  it  is  just  as  easy  to  obtain  a  butterine  containing  50  per  cent,  of 
true  butter  as  one  containing  1  per  cent. 

The  manufacture  of  butterine  appears  to  have  been  started  about  the  year  1869,  and  the 
description  of  the  process  contained  in  the  patent  taken  out  theu,  appears  to  us  to  show 
clearly  two  things — first,  that  the  inventor  Mege,  was,  so  to  speak,  ahead  of  his  time,  as 
regards  what  be  saw  as  the  future  of  his  invention ;  and,  secondly,  that  he  had  the  idea  in  his 
mind  of  some  chemical  changes  occurring  in  the  fat  under  certain  conditions,  to  which  we 
will  refer,  but  which,  up  to  the  present  moment,  have  never  been  experimented  upon  by  any 
chemists  except  ourselves. 

The  point  to  which  we  specially  wish  to  draw  attention  now  is  the  action  of  mammary 
tissue  on  fat.  Mammary  tissue  in  its  crude  form,  may,  of  course,  be  taken  to  mean  simply 
the  chopped  up  udder  of  a  cow,  but  it  occurred  to  us,  and  the  experiments  show  that  we 
were  right  in  our  supposition,  that  this  mammary  tissue  may  also  be  contained  in  milk  and 
in  butter.  We  have  made  a  good  deal  of  inquiry  on  the  subject,  and  as  the  result  of  tlus 
we  are  convinced  that  butterine  is  never  made  without  the  admixture  of  some  portion,  and 
usually  a  very  considerable  portion  of  milk  and  butter,  or  either  one  or  other  of  these 
ingredients  during  tbe  process. 

The  oleomargarine,  pure  and  simple,  which  is  the  raw  material  of  butterine,  is  simply 
purified  suet,  and  as  far  as  we  have  seen  it  is  prepared  with  great  care,  melted  at  a  low 
temperature  so  as  to  avoid  any  burning,  which  might  produce  a  tallowy  smell,  and  then 
sufficiently  cooled  to  allow  of  the  extraction  by  means  of  pressure  of  the  excess  of  stearine 
which  it  contains.  The  more  fiuid  part  containing  the  larger  proportion  of  oleine,  is  used 
for  the  subsequent  manufacture  of  the  butterine. 

This  raw  material,  t.^.,  oleomargarine,  is  being  made  at  the  present  time  by  a  number  of 
manufacturers  in  this  country  and  abroad,  and  in  fact  the  greater  part  of  what  is  made  here 
is  being  exported  for  further  manipulation  abroad,  so  as  to  make  it  into  finished  butterine, 
and  export  it  again  to  this  country  as  a  more  valuable  article. 

The  next  process  is,  to  bring  the  fat  into  what  is  considered  a- different  condition,  and 
according  to  the  experiments  which  we  have  recently  tried,  the  process  is  certainly  snocesB* 
ful.  It  was  proposed  to  treat  the  fat  with  mammary  tissue  for  some  few  hours  at  animal 
heat,  and  we  find  that  such  a  treatment  as  this  does  specifically  alter  the  character  of  the 
fat,  and  that,  as  the  result,  an  altered  fat  is  obtained,  which,  even  if  it  does  not  resemble 
butter,  has  at  any  rate  been  changed  in  character,  so  that  it  is  not  the  pnre  oleomargarine 
fat  that  it  was  before. 

We  have  repeatedly  tried  the  experiment,  and  having  taken  pure  animal  fat,  i.e,^ 
melted  suet,  and  digested  it  with  the  chopped  up  udder  of  a  cow,  for  from  three  to  six 
hours,  we  have  found  that  a  definite  and  marked  chemical  change  in  the -composition  of  the 
fat  was  produced.    This  point  appeared  to  us  to  open  np  a  new  field  of  inquiry,  vii.,  to  wmm 


THE  ANALYST.  115 


whether  it  was  really  possible  that  the  adder  of  a  cow  after  death  did  eontain  any  ferment 
or  other  sabstance  analagons  (we  will  say)  to  pancreatine  or  pepsine,  bat  which,  differing 
from  them,  might  at  any  rate  have  some  anomalous  effect  upon  fat,  so  as  to  ensure  its 
digestion,  or  so  as  to  change  it  in  any  way. 

Obvioosly  it  is  desirable  in  carrying  oat  an  investigation  of  this  kind  that  the  adder  of 
the  eow  with  which  the  experiments  are  tried  should  be  obtained  from  an  animal  which  is 
in  foil  lactation,  and  treated  immediately  after  the  cow  has  been  killed.  Up  to  the  present 
we  have  not  been  able  strictly  to  follow  out  this  course,  but  we  have  obtained  some  certain 
reeolts  which  are  sufficient  as  serving  to  throw  some  light  upon  the  matter,  and  we  intend 
to  earry  it  further.  We  took  portions  of  the  udders  of  cows,  and  extracted  from  them  with 
dilate  alcohol  certain  substances  which  proved  on  evaporation  in  vacuo  to  contain  at  least 
Uiree  different  constituents.  One  of  the  three  is  a  fatty  body  of  a  peculiar  kind  which  needs 
farther  examination,  and  that  examination  must  obviously  present  circumstances  of  special 
diffieolty,  which  will  be  the  more  readily  appreciated  when  we  say  that  it  appears,  as 
ftf  as  we  can  see  from  preliminary  experiments,  to  differ  in  several  points  both  from 
oleomargarine  and  butter. 

We  also  obtained  two  oth^r  products,  but  cannot  report  fully  upon  either  of  these  at 
present.  This  much,  however,  has  bedn  found  out,  that  one  of  them  has  a  definite  action 
open  fats,  which  action  is  of  such  a  character  that  it  changes  the  fat  by  altering  its  sp.  gr., 
or  tetual  density,  and  by  producing  a  certain,  although  small  amount  of  volatile  fatty  acids 
from  the  fat  which  previously  contained  nothing  but  insoluble  fatty  acids. 

We  have  tried  a  number  of  experiments  with  mammary  tissue,  and  with  the  extracts 
tiken  from  the  fresh  udder;  but,  as  far  as  we  have  gone,  we  find  that  practically  there  is  no 
diiEarence  between  the  effect  of  the  two. 

Oleomargarine,  or  tallow,  is  in  either  case  changed  to  a  certain  extent,  and  both  soluble 
lod  volatile  fatty  acids  are  formed,  instead  of  the  insoluble  fatty  acids  which  were  the  only 
ooes  present  before. 

It  follows  from  these  experiments :  first,  that  the  chemical  result  which  has  been  obtained 
•0  far  is  that  the  udder  of  the  cow  contains  a  certain  substance  or  substances  which  are 
capable  of  acting  upon  &t,  and  which  do  by  that  action  change  its  chemical  composition. 
Seeondly,  that  the  same  results  can  be  produced  by  using  an  extract  obtained  from  the  udder 
of  a  eow. 

But  our  experiments  led  us  to  go  further  even  than  this.  Butter  and  milk  both  contain 
•eosiUe  proportions  of  mammary  tissue  in  the  shape  of  oasts  from  the  mammary  glands, 
lad  they  may,  for  aught  we  know  to  the  contrary,  and  probably  do,  contain  other  matters 
vfaieh  are  not  easily  recognizable  by  microscopical  examination,  but  which  yet  may  be 
present  in  euffieient  proportion  to  exert  a  definite  physiological  action,  and  from  certain  of 
oar  experiments  we  are  inclined  to  think  that  this  is  the  ease. 

Thus  far,  we  are  satisfied  that  both  milk  and  butter  do,  to  a  certain  limited  extent, 
produce  the  same  effect  as  we  have  already  ascribed  to  mammary  tissue.  The  action  of 
milk,  so  far  as  we  can  judge  at  present  is  small,  but  it  appears  to  result  in  the  increase  of 
the  soluble  frttty  acids  to  a  definite  extent,  which  is  quite  sufficient  to  be  capable  of 
estimation.  The  action  of  butter  is  greater,  perhaps,  because  it  contains  a  larger  proportion 
d  snbetaiigM  derived  from  the  mammm  of  the  cow,  but  it  appears  identical  in  character  with 
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the  actioQ  of  milk.  This  viewed  from  a  chemical  standpoint  may  mean  solely  that  the  milk 
when  it  passes  into  the  udder  of  the  cow  does  not  contain  butyric  acid,  but  that  butyric 
acid  is  generated  entirely  in  the  lacteal  glands. 

We  have  put  this  forward  simply  as  a  view,  which  may  or  may  not  be  upheld  by 
subsequent  investigations,  but  still  the  probability  of  the  fact  being  as  we  state  is  quite 
sufficient  to  justify  its  being  mentioned. 


CONTRIBUTION  TO  THE  EXAMINATION  OF  THE  FIXED  OILS. 

By  William  Fox,  F.C.S. 

Read  before  the  Society  of  Public  Analysts,  on  May  SOth,  1683, 

It  is  well  known  that  animal  and  vegetable  oils,  on  exposure  to  the  atmosphere,  become 
in  time  of  a  mucilaginous  consistency,  or  in  some  cases  are  converted  into  solid  masses. 
The  length  of  time  required  to  produce  this  change  varies  to  a  considerable  extent  with  the 
different  oils ;  linseed  oil  becomes  quite  solid  in  a  few  days,  while  olive  oil  only  becomes 
slightly  thick  in  several  weeks.  These  two  oils  may  be  taken  as  the  extremes  in  their  power 
of  absorbing  oxygen,  and  it  is  to  this  property,  a  property  possessed  by  (to  some  degree)  all 
animal  and  vegetable  oil,  that  this  **  drying"  or  **  thickening  "  of  the  oil  is  due. 

This  property  is  explained  in  text-books  by  ihe  statement  that  the  oleic  acid  of  the 
oHve  oil  and  the  linoleic  acid  of  the  hnseed  oil  possesses  a  great  affinity  for  oxygen.  This 
I  find  not  to  be  the  case :  neither  oleic  nor  linoleic  acids  when  pure  absorb  any  oxygen,  as 
the  following  experiments  will  show  : — 

The  acids  were  obtained  by  saponifying  olive  and  linseed  oils  with  caustic  potash, 
decomposing  with  hydrochloric  acid  without  using  an  excess,  filtering  and  washing  with  water 
at  100^  F.  The  acids  were  then  washed  into  a  separating  fiask  and  taken  up  with  dry  ether ; 
this  was  repeated  several  times.  The  ether  distilled  off,  the  acids  were  obtained  without 
having  been  heated  over  100*^  F.,  thus  reducing  the  risk  of  their  absorbing  oxygen  during 
preparation. 

Weighed  quantities  of  the  acids  thus  obtained  were  then  sealed  up  in  glass  tubes,  and 
maintained  at  a  temperature  of  220^  F.  in  an  oil  bath  for  six  days  without  absorbing  any 
trace  of  oxygen,  proving  that  the  absorption  of  oxygen  is  not  due  to  the  oleic  or  linoleic 
acids  present  in  the  oils. 

Thin  strips  of  lead  were  suspended  in  the  product  obtained  as  described,  without  losing 
any  weight,  though  the  lead  was  in  contact  with  the  acids  several  days  at  220^  F. 

While  estimating  the  quantity  of  oxygen  absorbed  by  olive  oil,  a  great  difference  was 
noticed  in  several  samples.  This  at  first  was  supposed  to  be  due  to  adulteration  with  other 
oils,  until  those  samples  which  absorbed  an  abnormal  quantity  of  oxygen  were  found  to  be 
rancid  and  to  contain  quantities  of  free  acid.  On  heating  these  samples  to  400^  F.,  this  firee 
acid  was  expelled,  and  then  the  oil  absorbed  the  same  quantity  of  oxygen  as  those  which 
were  sweet  and  contained  no  free  acid. 

This  I  find  to  be  the  case  with  all  the  vegetable  oils  :  the  larger  the  amount  of  oxygen 
absorbed,  the  larger  amount  of  free  acid  they  contain. 
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It  therefore  follows  that  the  absorption  of  oxygen  does  not  depend  on  the  oleic  or 
linoleic  acid,  hot  on  the  prodncts  of  the  decomposition  of  these  acids,  other  acids  being 
formed  which  possess  the  power  of  absorbing  oxygen  and  also  of  combining  with  metals  or 
oxides  of  metals.     Metals  combine  with  these  acids  without  giving  off  any  hydrogen. 

The  action  of  the  so-called  driers — snch  as  the  oxides  of  iron,  manganese,  and  lead, 
on  being  added  to  an  oil  appears  to  hasten  the  decomposition  of  the  fatty  acids,  producing 
those  aeids  having  a  tendency  to  absorb  oxygen. 

The  insoluble  fatty  acids  are  lowered  to  a  considerable  extent  by  oxidation,  the  soluble 
acids  beiiKg  increased. 

The  quantity  of  a  metal  dissolved  by  an  oil  is  not  a  measure  of  the  free  acid  the  oil 
eontaiDS,  but  proves  whether  the  oil  is  one  that  will  readily  undergo  decomposition.  This  is  of 
importance  in  the  examination  of  lubricating  oils.  Testing  for  and  estimating  the  free  acid 
in  a  labzicating  oil  is  of  no  value  as  regards  the  liability  of  the  oil  to  undergo  decomposition, 
aa  the  sample,  if  new,  will  be  unlikely  to  contain  free  acid,  though  what  it  may  do  in  time 
it  present  there  is  no  means  of  showing. 

This  property  of  absorbing  oxygen  may  be  taken  advantage  of  as  to  the  liability  of  an 
oil  to  undergo  decomposition,  and  thus  affords  valuable  information  as  to  the  suitability  of 
an  oil  to  be  used  as  a  lubricant,  its  fitness  to  be  used  in  the  manufacture  of  varnishes  and 
fioor-doth,  and  as  a  test  as  to  the  purity  of  an  oil. 

The  following  I  find  a  good  method  for  the  examination  of  lubricating  oils  : — 
About  1  gramme  of  ^e  oil  is  sealed  up  in  a  glass  tube  having  a  capacity  of  about  100  o.c, 
with  *5  grammes  of  precipitated  lead.  The  whole  is  then  heated  in  an  oil  bath  for  several 
boon  at  220^  F.  The  amount  of  oxygen  absorbed  is  then  estimated ;  this  may  be  done  by 
tkb  decrease  in  the  volume  of  the  gas  in  the  tube,  or  the  remaining  gas  may  be  measured 
and  the  unabsorbed  oxygen  absorbed  with  pyrogallic  acid  and  potash. 

The  less  quantity  of  oxygen  absorbed  by  the  oil,  treated  in  this  manner,  the  better  the 
(r1  for  lubricating  purposes.  This  method  not  only  shows  the  presence  of  free  acid,  but 
ilso  what  the  oil  may  be  expected  to  do  while  being  used  in  contact  with  metallic  surfaces. 
The  only  oils  having  no  effect  on  metals  and  absorbing  no  oxygen,  are  properly  prepared 
hydrocarbon  oils.  These  oils  far  surpass  all  other  oils  as  lubricants.  Samples  of 
mineral  oils  heated  to  220^  F.  with  precipitated  lead  absorbed  no  oxygen  in  20  days ; 
vegetable  or  animal  oil  so  treated  became  quite  hard  in  a  few  days. 

In  the  manufacture  of  varnishes  and  floor-cloth  a  great  deal  depends  on  the  drying 
properties  of  linseed  oil.  This  oil  varies  more  than  any  other  in  its  power  of  absorbing 
oxygen. 

The  following  table  will  show  the  great  difference  in  the  power  of  absorbing  oxygen 
.  by  a  few  of  the  more  important  fixed  oils  : — 

C.C.*s  of  oxygen  absorbed  by  1  gramme  of  the  oil. 

Baltic  Linseed  Oil [ 191* 

BlackSea    „      , 186* 

Calcutta       „      „   126- 

Bombay        „      „   130- 

American     „      „   ; 156* 

Cotton  Seed  Oil  (refined) 24-6 

Bapeseed  Oil  (brown) 20* 

Bapeseed  Oil,  Colza 17-6 

Olive  OU  (highest)  8-7 

(Mive  Oil  (lowest) 8-2 
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greater  part  of  the — to  him— useless  figuring/'  and  the  last  sentence  of  the  book  itseli 
which  is:  '^  These  examples  will,  it  is  hoped,  prove  sufficient  to  thoroughly  ground  th 
student  in  laboratory  calculation/' 

Of  course,  in  a  work  of  this  kind  it  is  impossible  to  check  all  the  figures,  and  therefor 
our  opinion  must  be  based  upon  statements  which  are  capable  of  examination.  Thos  w 
find  that,  under  '*  Coal/'  we  are  informed  that  in  order  to  calculate  the  percentage  o 
sulphur  driven  off  during  the  coking  process  *'  generally  one-half  of  the  total  percentage  o 
the  sulphur  is  considered  near  enough/'  And,  again,  under  '*  Raw  Ironstone/'  **  It  is  no 
customary  in  practice  "  "^  "^  "^^  ''  to  test  ironstone,  or  indeed  anything  in  the  wet  state 
owing  to  the  liability  of  the  sample  to  dry,  and  thus  impair  the  accuracy  of  the  results/' 

It  is  hardly  necessary  to  say  that  we  dissent  entirely  from  these  two  statements. 

We  must  also  refer  to  page  7B,  on  which  the  calculation  of  carbon  is  directed  to  b 
made  by  means  of  vulgar  fractions  instead  of  decimals,  which  appears  to  us  a  retrogadi 
step,  and  ought  to  have  been  entirely  abolished  from  a  work  published  in  1882. 


CORRES  PONDENCE. 
[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 


COPPER  IN  CEREALS. 

To  THE  Editor  of  '*The  Analyst." 

Sib, — In  the  interesting  r^sum^  which  Dr.  Willoughby  has  given  on  page  83  of  the  current  volum 

of  the  Analyst,  of  what  is  known  respecting  the  presence  of  copper  in  cereals,  he  follows  too  implicit]; 

the  accounts  given  of  researches  in  this  direction  by  MM.  Galippe  and  Armand  Gautier — the  latter  ii 

his  recent  interesting  volume  Le  Cuivre  ft  le  Plomb, 

After  referring  to  Kuhlmann's  papers  on  the  subject,  published  in  1881,  Dr.  Willoughby  says :  **  Th 
subject  seems  to  have  been  almost  entirely  neglected  until  last  year."  Surely  Dr.  Willoughby  has  no 
referred  to  English  authorities,  else  he  would  have  known  that  Drs.  Odling  and  Dupr6  published  in  185i 
a  valuable  paper  (Guy's  Hosp.  Rep.  1858,  p.  103)  on  the  subject,  detailing  elaborate  analyses  of  brea 
and  cereals  made  in  order  to  determine  the  quantities  of  copper  ordmarily  met  with  in  ordinary  cereaL 
and  articles  of  dietary  made  therefrom.  Of  forty  samples  of  bread  analysed  by  them,  one  only  ws 
found  absolutely  free  from  copper. 

I  am,  <&c., 

THOS.  STEVENSON* 
Otiy's  Hospital,  London,  S.E,,  May^  1888, 


PARLIAMENTARY  NEWS. 
Substitutes  for  Butter. 
Mr.  Moore  asked  the  President  of  the  Board  of  Trade  whether  any  steps  had  been  taken  by 
Statistical  Department  of  the  Board  of  Trade,  or  the  Board  of  Customs,  to  tabulate  more  aocorately  I 
different  imports  of  butterine,  oleomargarine,  and  other  butter  substitutes. 

Mr.  Courtney  :  My  right  hon.  friend  has  asked  me  to. answer  this  question.  The  proposal  to  t4 
a  separate  heading  in  the  trade  returns  of  butterine,  and  also  for  lard  and  other  imitation  cheese,  1 
been  considered  by  the  Statistical  Inquiry  Committee,  who  have  recommended,  though  not  witlH 
doubt,  that  new  headings  should  be  raised  for  these  articles.  But  as  the  officers  of  Customs  have 
means  of  verifying  the  importer's  description  in  such  cases,  it  was  advised  that  a  note  should  be  ad 
to  the  effect  that  there  was  no  guarantee  that  the  articles  described  as  cheese  and  batter  are  not  lar| 
composed  of  mixtures.  The  Treasury  are  prepared  to  adopt  this  scheme  as  an  experiment,  and  ll 
embodied  their  views  in  a  minute  dealing  with  the  whole  report  of  that  Committee.  Before  actui 
carrying  out  the  various  changes  approved,  we  are  awaiting  the  observations  of  the  departments  u| 
the  Treasury  minute. 
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LAW  REPORTS. 

In  the  Bristol  Police  Court,  Mr.  William  Harris,  wholesale  dairyman,  of  Brislington  and  Narrow  Wine 
Street,  was  lately  snmmoned  by  Inspector  May  (8  division)  for  selling  milk  which  on  analysis  was  found 
to  be  adulterated  with  water.  Mr.  Clifton  defended.  Inspector  May  deposed  that  on  April  12th  he 
saw  defendant  drive  across  Bath  Bridge.  In  hi3  cart  were  several  large  cans  of  milk.  Witness  took 
two  samples  and  told  defendant  that  they  were  for  analysis.  One  sample  was  of  warm  milk — that 
morning's  milking — and  the  other,  to  use  defendant's  words,  was  cold,  which  witness  took  to  mean  the 
TitH  of  the  previous  night.  The  sample  of  cold  milk  was  found  to  be  adulterated  to  the  extent  of  10 
per  cent  of  added  water.  Witness  here  handed  in  the  certificate  of  the  City  Analyst.  Mr.  Clifton,  on 
behalf  of  the  defendant,  urged  that  the  defendant  sold  the  milk  in  precisely  the  same  condition  as  he 
purchased  it  from  the  cow  owner.  The  agreement  between  the  parties  was  put  in.  and  on  it  Mr.  Chfton 
urged  that  the  Act  precluded  a  conviction.  The  bench  were  apparently  not  disposed  to  take  the  agree- 
ment as  a  warranty  between  the  parties,  but  Mr.  Clifton  urged  at  length  that  it  was  so,  and  asked  for  a 
case  if  the  magistrates  held  a  contrary  opinion.  Defendant  was  examined.  He  said  he  had  been  13 
years  in  the  trade,  and  during  that  time  his  milk  had  been  sampled  many  times  by  the  inspectors  in 
rarious  parts  of  the  city,  but  had  never  been  brought  before  the  court  previously.  He  could  not  account 
for  the  milk  being  adulterated  to  the  extent  of  10  per  cent,  of  added  water.  It  was  sold  to  the  inspector 
in  the  same  condition  as  it  had  been  received  from  the  dairy  farmer.  Mr.  J.  Case  havinj^  been  called  to 
prove  the  custom  of  the  trade,  the  bench  reserved  their  decision  until  the  morning,  at  the  request  of 
Mr.  Gore,  who  desired  to  consider  the  points  raised  by  Mr.  Clifton.  The  magistrates  subsequently 
dehvered  judgment  in  the  case  as  follows ; — '*Two  legal  points  were  raised  in  this  case  yesterday.  First, 
•LiAt  the  agreement  between  the  cowkeeper  and  the  defendant  for  furnishing  a  supply  of  pure  milk  for 
«ix  months  was  a  *  written  warranty '  within  the  meaning  of  25th  sec.  of  the  Food  and  Drugs  Act  1875. 
Second,  that  it  was  necessary  to  prove  the  defendant  was  actuated  by  mens  rea,  i.e.,  it  should  be  proved 
to  be  knowingly  sold  as  adulterated  milk  with  intent  to  defraud.  As  to  the  first  objection,  we  consider 
tint  the  27th  section  throws  some  light  upon  the  kind  of  *  written  warranty '  riKiuired  by  the  statute ; 
tLat  section  makes  provision  for  forging,  misapplying,  or  giving  a  false  warranty  in  writing — from 
which  it  must  be  intended  not  to  apply  to  future  supplies  of  goods,  but  a  specific  document  containing 
words  implying  warranty  given  with  the  goods  sold,  and  not  a  running  contract.  That  is  to  say,  it 
afaouJd  be  such  a  document  of  warranty  that  the  vendor  giving  it  should  be  punished  for  giving  it  if 
it  were  false.  The  contract  in  this  case  does  not  come  up  to  the  requirements  stated  by  Baion  Pollock 
in  Book  r.  Hooper,  3  Exchequer  Division.  His  words  are : — '  In  my  opinion  what  is  required  by  the 
itatote  is  a  writing  expressly  on  the  face  of  it  that  it  is  a  warranty.'  Secondly,  is  mens  rea  necessary  t 
The  case  just  quoted  seems  to  show  that  it  need  not  be  proved  that  the  defendant  knowingly  intended 
in.uA.  The  words  of  the  late  Lord  Chief  Baron  express  that  view.  It  has  been  decided  expressly  that 
rt  i«  taffident  to  prove  that  the  article  lold  was  not  that  demanded.  In  the  case  of  Fitzpatrick  v.  KeUy 
—Law  Reports,  8,  Queen's  Bench— Justices  Blackburn,  Quain,  and  Archibald  concurred  in  deciding  that 
knowledge  of  the  adulteration  of  the  article  need  not  be  proved  in  order  to  convict  the  seller.  We  fine 
the  defendant  lOs.,  and  138.  6d.  costs."  Mr.  Clifton,  who  appeared  for  the  defence,  said  he  should  ask 
for  a  case  on  the  queston  of  warranty.  He  was  surprised  that  the  Bench  dealt  with  the  m^ns  rea,  for  he 
abandoned  that  point.    Mr.  Gore  said  notice  Vrould  be  given  in  the  usual  way. 

Milk  AdiUteratian — Notice  of  Appeal : — 
Harry  Jones,  of  St.  Michael's  Hill,  was  summoned  by  Inspector  Payne  for  selhng  to  him  on  the  24th 
of  Febroaiy  a  pint  and  a-half  of  milk,  which  was  not  of  the  nature,' substance,  and  quality  of  the  article 
donanded*  Mr.  H.  Reginald  Wansbrough  defended.  Inspector  Payne  said  he  had  divided  the  sample 
which  he  had  obtained  in  the  usual  way,  and  that  upon  an  analysis  it  was  found  to  contain  10  per  cent. 
of  added  water.  In  the  course  of  cross-examination  by  Mr.  Wansbrough  ho  said  that  the  defendant 
was  a  respectable  tradesman,  and  that  there  was  no  hesitation  on  his  part  to  supply  him  with  the  milk. 
Witness  also  admitted  having  received  notice  that  the  defendant  intended  to  rely  for  his  defence  upon 
an  agreement  between  himself  and  his  farmer.  Mr.  Wansbrough,  for  the  defence,  put  in  the  agree- 
ment, which  provided  that  the  farmer  should  supply  110  quarts  of  new  milk  daily  from  the  25th  of 
March,  1882,  to  the  25th  of  March,  1883,  and  submitted  that  if  he  proved  that  this  agreement  had  been 
entered  into,  and  that  the  milk  was  sold  by  the  defendant  in  the  same  state  as  it  was  when  delivered  to 
him  by  the  fanner,  he  was  entitled  ^  a  dismissal.  Their  Worships  said  they  wore  qt  opinion  that  a 
written  warranty  was  required  under  section  25  of  the  Food  and  Drugs  Act,  and  that  %  written  warranty 
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mast  be  delivered  with  each  qnnntity  of  milk,  and  most  speoify  that  it  should  be  pure  milk.  Mr. 
Wansbrough  contended  that  such  a  oonstmotion  could  hardly  be  put  upon  the  section  because  the 
agreement  which  he  produced  was  an  agreement  to  supply  milk  from  day  to  day,  from  the  36th  of  llaicfc 
in  one  year  to  the  25th  of  Mareh  in  the  next.  Defendant  and  his  wife  proved  that  the  milk  had  been 
sold  by  them  in  precisely  the  same  condition  as  it  was  when  delivered  to  them  by  the  farmer,  and  hat 
nothing  had  been  added  to  it  whilst  in  their  possession.  The  magistrates  were  still  of  opinion  that  the 
agreement  was  not  such  as  to  exonerate  the  defendant,  and  was  not  a  warranty  within  the  Aet,  and 
they  therefore  fined  the  defendant  20s.  and  costs.    Mr.  Wansbrough  gave  notice  of  appeal. 


Mr.  W.  C.  YoQDg,  F.I.G.,  F.C.S.,  one  of  the  gas  examiners  for  the  Gorporation  of 
London,  and  Public  Analyst  for  the  districts  of  Poplar  and  Whiteehapel,  has  been  appointed 
consulting  chemist  to  the  Lee  Conservancy  Board. 


RECENT    CHEMICAL    PATENTS. 


The  following  specifications  have  been  recently  published,   and  can   be  obtained  from 
the  Great  Seal  Office,  Cnrsitor  Stieet,  Chancery  Lane,  London. 

No. 

VSM             Nsine  of   PaltntM.                                                                      Titl*  of  PfttMit.  Vtim. 

3296    A.  M.  Clark Sheet  Lead  Electrodes  of  Secondary  Batteries                      . .  Id. 

4275    W.  V.  Wilson                    . .     Manufacture  of  White  Lead        2d. 

4277    W.  Lawrence                            Treatment  of  Starchy  Substances         8d. 

4299    W.  A.  Barlow                           Accumulators  or  Secondary  Batteries  . .          4d. 

4S02    J.  0.  Slatter           . .         . .     Electric  Lamps 4d. 

4316  F.  J.  Cheesebrougb           . .     Secondary  or  Storage  Batteries  . .         . .         6d. 

4317  „                                                ,.                   ..                6d. 

43U    B.  Hammond  ife  L.  Goldenberg  Electric  Lamp  Carbons 2d. 

4819    A.  L.  Nolf Apparatus  for  producing  Chloride  Gas  and  Metallic  Sodium 

from  Sodium  Chloride         6d. 

4*^64    W.  l!i.  Wise Manufacture  of  Caustic  Alkalies 4d. 

4367    W.  Morgan  Brown..         ..     Electric  Lighting 6d. 

4391    N.  C.  Cookson        . .        . .    PiStes  for  Secondary  Batteries 6d. 

4396    A.  Quye       Manufacture  of  certain  Alloys  of  Gold 4d. 

4405    A.  J.  Smith Manufacture  of  White  Lead        Hid. 

4411    G.  W.  Von  KawrocU  Begenerating   Peroxide   of    Manganese   from    the    Beaidue 

obtained  in  Manufacture  of  Chlorine         3d. 

4431    A.  Watt       Secondary  Voltaic  Batteries        6d. 

4161    J.  W.  Swan Dynamo  Electric  and  Magneto  Electric  Machines                . .  2d. 

4487    J.  Imray Treatment  of  Phosphorites  for  the  Manufacture  of  Manured. .  4d. 

4490    A.  Khotinsky          . .         . .     Secondary  or  Accumulator  Voltaic  Batteries 4d. 

'  4494    W.  B.  Lake Manufacture  of  Grape  Sugar  or  Glucose          6d. 

4511    J.  D.  Andrews                          Apparatus  for  Storing,  Measuring,  and  Begiilating  Electricity..  6d. 

4525    F.  M.  Lyte Secondary  Batteries  or  Accumulators . .  4d. 

4535    F.  C.  Glaser                     . .     Dynamo  Electric  Machines         lOd. 

4588    H.  Symons Purification  of  Gas          4d. 

4561    F.  C.  HiUs Secondary  Batteries  or  Aeoumulators Hd. 


BOOKS,  Ac,  RECEIVED. 
The  Chemist  and  Druggist ;  The  Brewers*  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal ;  The  Sanitary  Record  ;  The  Miller ;  The  Provisioner ;  The  Praotitiono: ; 
Kew  Bemedies;  Proceedings  of  the  American  Chemical  Society;  Le  Practicien;  The  Inventors* 
Beeord  ;  Mew  Tork  Public  Health  ;  The  Scientific  American  ;  Society  of  Arts  Journal  ;  Sanitary 
Engineer  of  New  York ;  The  Chemists'  Journal ;  Weekly  Drug  Mews ;  Sugar  Cane ;  Country  Brewers* 
Gazette ;  The  Medical  Beeord  ;  The  Grooers*  Gaiette;  London  Y^htear  Supply,  by  Crookes,  Odling  and 
Tidy ;  CkMiisal  Eefiew. 


118 

THE     ANALYST. 

JULY,  1888. 


SOCIETY  OF  PUBLIC  ANALYSTS. 

A  General  Meeting  of  this  Society  was  held  at  Burlington  House,  on  Wednesday,  the 
27th  June,  the  President,  Mr.  Wigner,  in  the  chair. 

A  ballot  was  taken,  and  the  following  declared  duly  elected :  As  Member — Dr.  E. 
Lftpper,  Dublin.     As  Associate — Mr.  C.  A.  Smith,  Assistant  to  Mr.  Hehner. 

Mr.  F.  Thomley,  Analytical  Chemist,  Ripon,^was  proposed  as  a  Member,  and  will  be 
balloted  for  at  the  next  Meeting. 

The  following  papers  were  then  read  and  discussed  : 

•*  The  Cause  of  a  Peculiar  Condition  of  some  American  Water  Supphes,'*  by  C,  R. 
Fletcher,  Boston  University,  Mass.* 

**  On  a  Sample  of  New  Zealand  Coal,"  by  0.  Hehner,  F.C.8.,  &o.* 


THE  WORK  DONE  BY  PUBLIC  ANALYSTS  UNDER  THE  SALE  OF  FOOD 

AND    DRUGS   ACT. 
The  nsaal  forms  have  been  sent  out  to  nearly  all  Public  Analysts  requesting  them  to  send 
t  list  of  the  samples  they  have  examined  during  1882  under  the  Act.     Any  Analyst  who 
has  not  received  a  form,  will,  on  application  to  the  Secretaries  of  the  Society,  be  supplied 
with  the  number  he  requires — i.^.,  one  for  each  district  or  town  for  which  he  acts. 

It  will  much  facilitate  the  labour  of  compilation  if  the  returns  are  sent  in  to  the 
Seeretaries  with  as  little  delay  as  possible. 


MILK  ADULTERATION. 
Ws  wish  to  draw  the  special  attention  of  our  readers  to  a  long  report,  printed  on  another 
page,  of  some  proceedings  taken  at  Manchester  for  alleged  adulteration  of  milk.  There 
aie  ae?eral  statements  of  such  an  extraordinary  character  in  the  evidence  given  that  we 
thonld  have  been  glad  to  have  noticed  the  case  at  length  had  it  not  been  too  late  to  allow 
«a  to  do  80. 


NOTE  ON  THE  USE   OF   BUTTER,  MILK  AND    MAMMARY   TISSUE  IN  THE 

MANUFACTURE  OF  BUTTERINE. 

Bt  C.  Meymott  Tidy,  M.B.,  F.C.S.,  and  G.  W.  Wigner,  F.C.S.,  F.I.C. 

Bead  be/ore  the  Society  of  Public  Analysts  on   30th  May,  1883. 

Although  the  manufacture  of  butterine  is  very  little  understood  in  this  country,  it  is  not 

oor  purpose  to  enter  at  all  into  the  details  of  the  manufacture  or  to  explain  them  in 

any  way,  bat  only  to  point  out  one  or  two  facts  which  have  come  to  our  knowledge,  and 

which  have  considerable  chemical  interest. 


*  These  Papers  will  be  printed  in  onr  next  number. — £o.  Analyst, 
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It  has,  hitherto,  been  a  common  error  to  suppose  that  it  was  impossible  to  mix  batter 
with  bntterine,  and  this  has  no  doubt  led  to  mistakes  in  adulteration  certificates  from 
which  we  should  apprehend  that  few  Public  Analysts  have  been  free.  It  is  quite  likely 
that  we  ourseWes  have  not  been  so. 

The  process  of  butterine  manufacture  is  now  conducted  in  such  a  way  that  there  is  no 
difficulty  whatever  in  mixing  any  desired  percentage  of  butter  with  the  oleomargarine,  whleh 
is  the  raw  product — and  it  is  just  as  easy  to  obtain  a  butterine  containing  50  per  cent,  of 
true  butter  as  one  containing  1  per  cent. 

The  manufacture  of  butterine  appears  to  have  been  started  about  the  year  1869,  and  the 
description  of  the  process  contained  in  the  patent  taken  out  then,  appears  to  us  to  show 
clearly  two  things — first,  that  the  inventor  Mege,  was,  so  to  speak,  ahead  of  his  time,  as 
regards  what  be  saw  as  the  future  of  his  invention ;  and,  secondly,  that  he  had  the  idea  in  his 
mind  of  some  chemical  changes  occurring  in  the  fat  under  certain  conditions,  to  which  we 
will  refer,  but  which,  up  to  the  present  moment,  have  never  been  experimented  upon  by  any 
chemists  except  ourselves. 

Tbe  point  to  which  we  specially  wish  to  draw  attention  now  is  the  action  of  mammary 
tissue  on  fat.  Mammary  tissue  in  its  crude  form,  may,  of  course,  be  taken  to  mean  simplj 
the  chopped  up  udder  of  a  cow,  but  it  occurred  to  us,  and  the  experiments  show  that  we 
were  right  in  our  supposition,  that  this  mammary  tissue  may  also  be  contained  in  milk  and 
in  butter.  We  have  made  a  good  deal  of  inquiry  on  the  subject,  and  as  the  result  of  this 
we  are  convinced  that  butterine  is  never  made  without  the  admixture  of  some  portion,  and 
usually  a  very  considerable  portion  of  milk  and  butter,  or  either  one  or  other  of  these 
ingredients  during  tbe  process. 

The  oleomargarine,  pure  and  simple,  which  is  the  raw  material  of  butterine,  is  simply 
purified  suet,  and  as  far  as  we  have  seen  it  is  prepared  with  great  care,  melted  at  a  low 
temperature  so  as  to  avoid  any  burning,  which  might  produce  a  tallowy  smell,  and  then 
sufficiently  cooled  to  allow  of  the  extraction  by  means  of  pressure  of  the  excess  of  stearins 
which  it  contains.  The  more  fluid  part  containing  the  larger  proportion  of  oleine,  is  used 
for  the  subsequent  manufacture  of  the  butterine. 

This  raw  material,  t.«.,  oleomargarine,  is  being  made  at  the  present  time  by  a  number  of 
manufacturers  in  this  country  and  abroad,  and  in  fact  the  greater  part  of  what  is  made  here 
is  being  exported  for  further  manipulation  abroad,  so  as  to  make  it  into  finished  butterine, 
and  export  it  again  to  this  country  as  a  more  valuable  article. 

The  next  process  is,  to  bring  the  fat  into  what  is  considered  a- different  condition,  and 
according  to  the  experiments  which  we  have  recently  tried,  the  process  is  certainly  snoeess- 
ful.  It  was  proposed  to  treat  the  fat  with  mammary  tissue  for  some  few  hours  at  animal 
heat,  and  we  find  that  such  a  treatment  as  this  does  specifically  alter  the  character  of  the 
fat,  and  that,  as  the  result,  an  altered  fat  is  obtained,  which,  even  if  it  does  not  resemble 
butter,  has  at  any  rate  been  changed  in  character,  so  that  it  is  not  the  pnre  oleomargarine 
fat  that  it  was  before. 

We  have  repeatedly  tried  the  experiment,  and  having  taken  pure  animal  fat,  ».«., 
melted  suet,  and  digested  it  with  the  chopped  up  udder  of  a  cow,  for  from  three  to  six 
hours,  we  have  found  that  a  definite  and  marked  chemical  change  in  the -composition  of  the 
fat  was  produced.    This  point  appeared  to  us  to  open  np  a  new  field  of  inquiry,  vii.,  to  see 
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i^ieiher  it  wu  really  possible  that  the  adder  of  a  oow  after  death  did  contain  any  ferment 
or  other  gabstanoe  analagous  (we  will  say)  to  pancreatine  or  pepsine,  bat  which,  differing 
from  them,  might  at  any  rate  have  some  anomalous  e£feot  upon  fat,  so  as  to  ensure  ita 
digeation,  or  so  as  to  change  it  in  any  way. 

Obyionsly  it  is  desirable  in  carrying  out  an  investigation  of  this  kind  that  the  udder  of 
the  oow  with  which  the  experiments  are  tried  should  be  obtained  from  an  animal  which  is 
in  lull  lactation,  and  treated  immediately  after  the  cow  has  been  killed.  Up  to  the  present 
we  have  not  been  able  strictly  to  follow  out  this  course,  but  we  have  obtained  some  certain 
rasultfl  which  are  sufficient  as  serving  to  throw  some  light  upon  the  matter,  and  we  intend 
to  carry  it  further.  We  took  portions  of  the  udders  of  cows,  and  extracted  from  them  with 
dilate  alcohol  certain  substances  which  proved  on  evaporation  in  vacuo  to  contain  at  least 
three  different  constituents.  One  of  the  three  is  a  fatty  body  of  a  peculiar  kind  which  needs 
farther  examination,  and  that  examination  must  obviously  present  circumstances  of  special 
difficulty,  which  will  be  the  more  readily  appreciated  when  we  say  that  it  appears,  as 
far  as  we  can  see  from  preliminary  experiments,  to  di£fer  in  several  points  both  from 
oleomargarine  and  butter. 

We  also  obtained  two  oth^r  products,  but  cannot  report  fully  upon  either  of  these  at 
preeant.  This  much,  however,  has  bedn  found  out,  that  one  of  them  has  a  definite  action 
upon  fats,  which  action  is  of  such  a  character  that  it  changes  the  fat  by  altering  its  sp.  gr., 
or  actual  density,  and  by  producing  a  certain,  although  small  amount  of  volatile  fatty  acids 
from  the  fat  which  previously  contained  nothing  but  insoluble  fatty  acids. 

We  have  tried  a  number  of  experiments  with  mammary  tissue,  and  with  the  extracts 
takan  from  the  fresh  udder;  but,  as  far  as  we  have  gone,  we  find  that  practically  there  is  no 
difference  between  the  effect  of  the  two. 

Oleomargarine,  or  tallow,  is  in  either  case  changed  to  a  certain  extent,  and  both  soluble 
and  volatile  fatty  acids  are  formed,  instead  of  the  insoluble  fatty  acids  which  were  the  only 
ones  present  before. 

It  follows  from  these  experiments :  first,  that  the  chemical  result  which  has  been  obtained 
BO  fiar  is  that  the  udder  of  the  cow  contains  a  certain  substance  or  substances  which  are 
cftpaUe  of  acting  upon  fat,  and  which  do  by  that  action  change  its  chemical  composition. 
Saeondly,  that  the  same  results  can  be  produced  by  using  an  extract  obtained  from  the  udder 
of  a  oow. 

But  our  experiments  led  us  to  go  further  even  than  this.  Butter  and  milk  both  contain 
■6080)10  proportions  of  mammary  tissue  in  the  shape  of  oasts  from  the  mammary  glands, 
aad  they  may,  for  aught  we  know  to  the  contrary,  and  probably  do,  contain  other  matters 
wfaiflh  are  not  easily  recognizable  by  microscopical  examination,  but  which  yet  may  be 
preaopt  in  sufficient  proportion  to  exert  a  definite  physiological  action,  and  from  certain  of 
oar  e^Mriments  we  are  inclined  to  think  that  this  is  the  case. 

Thus  far,  we  are  satisfied  that  both  milk  and  butter  do,  to  a  certain  limited  extent, 
prodoee  the  same  effect  as  we  have  already  ascribed  to  mammary  tissue.  The  action  of 
milky  so  far  as  we  can  judge  at  present  is  small,  but  it  appears  to  result  in  the  increase  of 
liia  soluble  fatty  acids  to  a  definite  extent,  which  is  quite  sufficient  to  be  capable  of 
eatimation.  The  acUon  of  butter  is  greater,  perhaps,  because  it  contains  a  larger  proportion 
of  anhatawfttf  derived  from  the  mammae  of  the  cow,  but  it  appears  identical  in  character  with 


11116  THE  ANALYST.  

the  action  of  milk.  This  viewed  from  a  chemical  etandpoint  may  mean  solely  that  the  milk 
when  it  passes  into  the  udder  of  the  cow  does  not  contain  butyric  acid,  but  that  butyric 
acid  is  generated  entirely  in  the  lacteal  glands. 

We  have  put  this  forward  simply  as  a  view,  which  may  or  may  not  be  upheld  by 
subsequent  investigations,  but  still  the  probability  of  the  fact  being  as  we  state  is  quite 
sufficient  to  justify  its  being  mentioned. 


CONTRIBUTION  TO  THE  EXAMINATION  OF  THE  FIXED  OILS. 
By  William  Fox,  F.C.S. 
Read  before  the  Society  of  Public  Analysts,  on  May  30th,  1683. 
It  b  well  known  that  animal  and  vegetable  oils,  on  exposure  to  the  atmosphere,  become 
in  time  of  a  mucilaginous  coDsistency,  or  in  some  cases  are  converted  into  solid  masses. 
The  length  of  time  required  to  produce  this  change  varies  to  a  considerable  extent  with  the 
different  oils ;  linseed  oil  becomes  quite  solid  in  a  few  days,  while  olive  oil  only  becomes 
slightly  thick  in  several  weeks.     These  two  oils  may  be  taken  as  the  extremes  in  their  power 
of  absorbing  oxygen,  and  it  is  to  this  property,  a  property  possessed  by  (to  some  degree)  all 
animal  and  vegetable  oil,  that  this  **  drying"  or  **  thickening  **  of  the  oil  is  due. 

This  property  is  explained  in  text-books  by  ihe  statement  that  the  oleic  acid  of  the 
olive  oil  and  the  linoleic  acid  of  the  linseed  oil  possesses  a  great  affinity  for  oxygen.  This 
I  find  not  to  be  the  case :  neither  oleic  nor  linoleic  acids  when  pure  absorb  any  oxygen,  as 
the  following  experiments  will  show  : — 

The  acids  were  obtained  by  saponifying  olive  and  linseed  oils  with  caustic  potash, 
decomposing  with  hydrochloric  acid  without  using  an  excess,  filtering  and  washing  with  water 
at  100^  F.  The  acids  were  then  washed  into  a  separating  flask  and  taken  up  with  dry  ether ; 
this  was  repeated  several  times.  The  ether  distilled  off,  the  acids  were  obtained  without 
having  been  heated  over  100^  F.,  thus  reducing  the  risk  of  their  absorbing  oxygen  during 
preparation. 

Weighed  quantities  of  the  acids  thus  obtained  were  then  sealed  up  in  glass  tubes,  and 
maintained  at  a  temperature  of  220^  F.  in  an  oil  bath  for  six  days  without  absorbing  any 
trace  of  oxygen,  proving  that  the  absorption  of  oxygen  is  not  due  to  the  oleic  or  linoleic 
acids  present  in  the  oils. 

Thin  strips  of  lead  were  suspended  in  the  product  obtained  as  described,  without  losing 
any  weight,  though  the  lead  was  in  contact  with  the  acids  several  days  at  220^  F. 

While  estimating  the  quantity  of  oxygen  absorbed  by  olive  oil,  a  great  difference  was 
noticed  in  several  samples.  This  at  first  was  supposed  to  be  due  to  adulteration  with  other 
oils,  until  those  samples  which  absorbed  an  abnormal  quantity  of  oxygen  were  found  to  be 
rancid  and  to  contain  quantities  of  free  acid.  On  heating  these  samples  to  400^  F.,  this  free 
acid  was  expelled,  and  then  the  oil  absorbed  the  same  quantity  of  oxygen  as  those  which 
were  sweet  and  contained  no  free  acid. 

This  I  find  to  be  the  case  with  all  the  vegetable  oils  :  the  larger  the  amount  of  oxygen 
absorbed,  the  larger  amount  of  free  add  they  contain. 
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It  therefore  follows  that  the  ahsorption  of  oxygen  does  not  depend  on  the  oleic  or 
linoleie  acid,  bat  on  the  products  of  the  decomposition  of  these  acids,  other  acids  being 
fanned  which  possess  the  power  of  absorbing  oxygen  and  also  of  combining  with  metals  or 
oxides  of  metals.     Metals  combine  with  these  acids  without  giving  off  any  hydrogen. 

The  action  of  the  so-called  driers — such  as  the  oxides  of  iron,  manganese,  and  lead, 
on  being  added  to  an  oil  appears  to  hasten  the  decomposition  of  the  fatty  acids,  prodncing 
those  acids  having  a  tendency  to  absorb  oxygen. 

The  insoluble  fatty  acids  are  lowered  to  a  considerable  extent  by  oxidation,  the  soluble 
adds  being  increased. 

The  quantity  of  a  metal  dissolved  by  an  oil  is  not  a  measure  of  the  free  acid  the  oil 
eoataiDS,  but  proves  whether  the  oil  is  one  that  will  readily  undergo  decomposition.  This  is  of 
hnporiance  in  the  examination  of  lubricating  oils.  Testing  for  and  estimating  the  free  acid 
in  a  lubricating  oil  is  of  no  value  as  regards  the  liability  of  the  oil  to  undergo  decomposition, 
IS  the  sample,  if  new,  will  be  unlikely  to  contain  free  acid,  though  what  it  may  do  in  time 
at  preaent  there  is  no  means  of  showing. 

This  property  of  absorbing  oxygen  may  be  taken  advantage  of  as  to  the  liability  of  an 
oil  to  undergo  decomposition,  and  thus  affords  valuable  information  as  to  the  suitability  of 
an  oil  to  be  used  as  a  lubricant,  its  fitness  to  be  used  in  the  manufacture  of  varnishes  and 
floor-eloth,  and  as  a  test  as  to  the  purity  of  an  oil. 

The  following  I  find  a  good  method  for  the  examination  of  lubricating  oils  : — 

About  1  gramme  of  the  oil  is  sealed  up  in  a  glass  tube  having  a  capacity  of  about  100  o.c, 
with  -5  grammes  of  precipitated  lead.  The  whole  is  then  heated  in  an  oil  bath  for  several 
hours  at  220^  F.  The  amount  of  oxygen  absorbed  is  then  estimated ;  this  may  be  done  by 
the  decrease  in  the  volume  of  the  gas  in  the  tube,  or  the  remaining  gas  may  be  measured 
and  the  unabsorbed  oxygen  absorbed  with  pyrogallic  acid  and  potash. 

The  less  quantity  of  oxygen  absorbed  by  the  oil,  treated  in  this  manner,  the  better  the 
oil  for  lubricating  purposes.  This  method  not  only  shows  the  presence  of  free  acid,  but 
alio  what  the  oil  may  be  expected  to  do  while  being  used  in  contact  with  metallic  surfaces. 

The  only  oils  having  no  efi'ect  on  metals  and  absorbing  no  oxygen,  are  properly  prepared 
hydrocarbon  oils.  These  oils  far  surpasB  all  other  oils  as  lubricants.  Samples  of 
xainenJ  oils  heated  to  220^  F.  with  precipitated  lead  absorbed  no  oxygen  in  20  days ; 
Tegetable  or  animal  oil  so  treated  became  quite  hard  in  a  few  days. 

In  the  manufacture  of  varnishes  and  floor-cloth  a  great  deal  depends  on  the  drying 
properties  of  linseed  oil.  This  oil  varies  more  than  any  other  in  its  power  of  absorbing 
oiygen. 

The  following  table  will  show  the  great  difference  in  the  power  of  absorbing  oxygen 

poMSMBJ  by  a  few  of  the  more  important  fixed  oils  : — 

O.C.'s  of  oxygen  absorbed  by  1  gramme  of  the  oil. 

Baltic  liinBeed  Oil [ 191- 

Black  Sea    „      „    186- 

Calcutta       „      „   126- 

Bombay       „      „  ISO- 
American     „      „   *. 156* 

Cotton  Seed  OU  (refined)    , 24-6 

Bapeeeed  Oil  (brown) 20- 

Bapeseed  Oil,  Colza 17-6 

OUve  Oil  (highest)  8-7 

OUve  Oil  (lowest) 8-2 
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These  figures  are  the  means  of  a  great  number  of  experiments  on  different  samplet, 
closely  agreeing  with  each  other  except  in  the  case  of  linseed  oil. 

The  great  difference  between  the  Indian  and  Russian  seed  oils  will  be  noticed ;  the  latter 
are  the  oils  nsed  for  yamishes  and  floor-cloth  making.  The  Indian  seed  oil  never  becomes 
quite  dry  but  always  remains  "  tacky." 

The  cause  of  this  difference  in  the  drying  properties  of  linseed  oil  is  generally  under- 
stood, and  is  so  stated  in  text-books,  to  be  due  to  the  presence  of  albuminous  matter. 
This  statement  is  made,  I  imagine,  owing  to  the  fact  that  when  linseed  oil  is  heated 
rapidly  to  400^  F.  an  albuminous-looking  matter  separates.  Oil  made  from  seed  grown  in 
warm  climates  contains  more  of  this  substance  than  oil  made  from  seed  grown  in  cold 
climates,  and  the  more  of  this  so-called  '*  albuminous  matter  *'  there  may  be  contained  in 
the  oil,  the  lower  the  drying  qualities  of  the  oO.  I  have  made  experiments  on  oils  containing 
large  quantities  of  this  substance,  but  have  never  been  able  to  find  a  trace  of  nitrogen,  either 
by  combustion  with  soda  lime,  or  by  distillation  to  dryness  with  permanganate  of  potash. 
I  have  separated,  as  well  as  possible,  some  of  this  substance  from  the  oil,  and  from  the 
results  of  two  analyses  it  appears  to  be  oleic  acid — at  least  the  hydrogen  was  too  low  for 
linoleic  acid.  It  will  be  understood  that,  as  linseed  oil  varies  to  such  an  extent,  a  test  that 
will  prove  whether  an  oil  is  fit  to  be  used  for  varnish  and  floor-cloth  making,  is  of  value  to  the 
manuflEicturer  of  these  things. 

The  following  method  may  be  employed  to  this  end  : — 

50  e.c.  of  the  oil  is  heated  in  a  beaker,  over  a  Bunsen  flame,  to  600^  F.,  2*6  grammes 
powdered  and  dried  oxide  of  iron  (Fe.Oj)  is  then  adde4  and  the  heating  continued  to  650^  F., 
the  burner  is  then  withdrawn  and  the  oil  allowed  to  cool  a  little,  then  filtered  through  filter 
paper  to  remove  any  suspended  oxide  of  iron.  About  *2  grammes  (rather  less  than  more)  of 
the  oil  so  treated  is  sealed  up  in  a  tube  and  oxidized  in  the  oil  bath  at  220^  F.  The  oxidation 
will  be  complete  in  about  four  hours ;  the  oxygen  left  unabsorbed  is  then  estimated  by  means 
of  pyrogallic  acid  and  potash. 

I  use  a  conical  shaped  flask,  having  a  capacity  of  200  e.c.  and  fitted  with  an 
accurately  ground  stopper.  The  flask  is  weighed,  and  as  the  oil  slowly  filters  5  or  6  drops  are 
received  in  the  flask,  and  the  flask  again  weighed  gives  the  amount  of  oil  being  operated  upon. 
If  the  stopper  be  smeared  with  a  little  burnt  india-rubber,  any  escape  of  gas  is  impossible. 
At  the  end  of  four  hours  the  stopper  is  withdrawn  under  water,  the  gas  measured  in  a 
eudiometer  and  the  remaining  oxygen  absorbed  with  pyrogallic  acid  and  potash.  From  the 
data  thus  obtained  the  oxygen  absorbed  is  calculated.  Of  course  the  usual  precautions  of 
gas  analysis  must  be  observed. 

As  first  worked  out  by  me,  the  oil  was  spread  on  a  plate  of  glass,  and  the  increase  of  weight 
owing  to  the  absorption  of  oxygen,  weighed.  This  method  does  not  work  satisfactorily  and, 
from  the  small  quantity  operated  upon,'  serious  errors  were  liable  to  occur.  By  sealing  up 
and  measuring  the  oxygeQ,  excellent  results  are  obtained. 

The  difference  between  the  amount  of  oxygen  absorbed  by  olive  and  cotton  oil  is  greater, 
I  think,  than  any  difference  hitherto  observed  between  these  oils.  The  only  test  of  any  value 
for  the  purity  of  olive  oil  is  the  '  <  elaidin  * '  test — though  this  test  is  far  from  being  satisfiMtory , 
as  all  tests  must  be  that  depend  so  much  on  the  operator's  judgment.     By  estimating  the 
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quantity  of  oxygen  absorbed,  the  purity  of  the  oil  may  at  once  be  proved.     Under  no 
eirenmstances  have  I  found  pure  and  sweet  olive  oil  to  absorb  more  than  9  c.c.  of  oxygen. 
Taking  this  figure  as  representing  pure  olive  oil  and  24  as  cotton  oil,  the  quantity  of 
tiie  latter  may  be  calculated  thus : — 

^ -~ equals  percentage  of  cotton  oil. 

lo 

where  A  is  the  number  of  c.c.  0  absorbed  by  1  gramme  of  the  oil  under  examination. 

Working  in  this  manner,  the  following  results  were  obtained  : — 

Olive  oil  containing  5  per  cent,  cotton  oil  absorbed  9-5  c.c.  0,  equal  to  8*8  per  cent, 
cotton  oil. 

Olive  oil  containing  10  per  cent,  cotton  oil  absorbed  10-4  c.c.  0,  equal  to  9.8  per 
eent  cotton  oil. 

With  20  per  cent,  cotton  oil  12*8  c.c.  0  was  absorbed,  equal  to  22  per  cent,  cotton  oil. 

Containing  25  per  cent,  cotton  oil  18  c.c.  0  was  absorbed,  equal  to  26*6  c.c.  cotton  oil. 

If  the  oil  under  examination  be  at  all  rancid,  it  must  first  be  heated  to  400^  F.  before 
estimating  the  quantity  of  0  the  sample  absorbs. 

In  concluding  this  paper,  I  regret  not  being  able  to  more  fully  explain  the  changes  which 
Uke  place  in  the  ''  drying  "  of  the  fixed  oils.  That  the  generally  accepted  idea  is  wrong  there 
can  be  no  doubt,  and  I  hope  before  long  to  be  able  to  throw  more  light  on  the  subject. 

Any  investigation  on  oils  must  be  carried  out  independently,  as  no  text-books  contain 
toy  information  of  value. 

The  subject  is  a  very  interesting  one,  and  the  ground  for  experiment  and  investigation 
unlimited. 

That  chemists  have  not  paid  more  attention  to  the  chemistry  and  properties  of  these 
C(»nplex  class  of  compounds  is  singular,  considering  the  large  amount  of  capital,  and  the 
importance  of  the  oil  industry. 


THE  EMPLOYMENT  OF  HYDROGEN  PEROXIDE  IN  CHEMICAL  ANALYSIS.- 

NoTwiTHSTANDiNo  that  hydrogou  peroxide  has  been  known  for  a  long  time,  and  is  daily 
used  for  a  nnmber  of  technical  purposes,  its  employment  in  chemical  analysis  has  hitherto 
remamed  in  abeyance.  This  has  probably  been  due  to  the  loss  of  time  involved  in  prepar- 
ing it  pure  in  the  laboratory,  and  the  impurity  of  its  solutions  hitherto  brought  into  the 
market, 

Carl  Both  &  Co.,  of  Berlin,  now  prepare  solutions  of  hydrogen  peroxide  in  a  state  pure 
Mumgh  for  analytical  purposes,  and  the  authors  of  this  paper,  Alex.  Classen  &  0.  Bauer, 
have  employed  it  with  success  in  several  analytical  determinations. 

Hydrogen  peroxide  converts  ammonium  sulphide  to  sulphate  and,  what  is  the  same 
thing,  its  solutions  made  alkaline  with  ammonia,  oxidise  sulphuretted  hydrogen. 

A  number  of  metallic  sulphides  are  very  readily  oxidised  by  an  alkaline  ammoniacal 
lolntion  ol  hydrogen  peroxide  without  any  intermediate  precipitation.  This  is  the  case 
with  the  sulphides  of  arsenic,  copper,  zinc,  and  thallium.  In  the  case  of  tin  sulphide,  the 
oxide  of  the  metal  is  precipitated,  while  the  whole  of  the  sulphur  is  oxidised  to  sulphuric 

*Beriehte  der  deuUehen  ChemUchen  GeselUchaft,  May  7,  1883. 
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acid.  Mercury  sulphide,  which  is  hardly  attacked  by  nitric  acid,  is  very  readily  oxidised 
by  hydrogen  peroxide.  A  solution  of  cadmium  sulphide  forms  a  yellowish- white  precipitate 
soluble  in  hydrochloric  acid. 

Several  metallic  sulphides,  the  solutions  of  which  are  precipitated  by  ammonia,  are 
decomposed  by  hydrogen  peroxide  into  sulphuric  acid  and  a  hydroxide  of  the  base,  which 
precipitates,  for  instance,  iron  sulphide. 

The  authors  believe  that  hydrogen  peroxide  will  soon  be  generally  employed  in  analytical 
operations,  as  a  clean,  handy,  and  energetic  oxidising  agent.  Amongst  other  determinations 
which  yielded  good  results  may  be  mentioned  the  determination,  in  the  presence  of 
sulphuretted  hydrogen,  of  hydrochloric,  hydriodic,  and  hydrobromio  acids. — Chemist  and 
Druggist.  

VOLUMETRIC  ANALYSIS  AND  FAT-TE STING. ''^ 
Earl  Zulkowskt  and  Max  Groger  have  thoroughly  tested  Haussmann's  volumetric  method 
of  analysing  fats,  and  have  at  the  same  time  so  improved  and  simplified  the  same  that  in  their 
opinion  the  examination  of  a  mixture  of  neutral  fats  and  fat  acids  is  easier  than  an  exami- 
nation of  a  mixture  of  caustic  soda  and  sodium  carbonate.  Haussmann's  method  is  based 
upon  the  fact  that  an  alcoholic  solution  of  a  fat  acid  is  immediately  saponified  on  the 
addition  of  an  alcoholic  solution  of  caustic  potash,  whereas  the  saponification  of  a  neutral 
fat  can  only  be  efifected  by  protracted  boiling.  When,  therefore,  an  alcoholic  solution  of 
fat  acids  and  neutral  fats,  to  which  some  phenolphtbaleine  has  been  added  is  titrated  with 
caustic  potash,  the  red  colour  disappears  as  long  as  any  fat  acid  is  present,  and  the  solution 
does  not  attain  a  permanently  red  colour  until  all  the  fat  acids  are  saponified.  When  the 
red  colour  has  set  an,  an  excess  of  caustic  potash  is  added,  and  the  whole  boiled  for  half- 
an-hour  to  saponify  all  the  neutral  fats,  and  re- titrated,  whereby  the  amount  of  caustic 
potash  required  to  efiect  the  saponification  of  the  neutral  fats  is  ascertained,  and  the 
quantity  of  caustic  potash  required  for  each  titration  represents  the  relative  proportion  of 
fat  acids  and  neutral  fats  in  the  mixture  operated  on. 

Not  only  is  the  method  useful  in  ascertaining  the  relative  proportions  of  fat  acids  and 
neutral  fats  in  a  given  mixture,  but  it  also  serves  for  testing  fats  generally,  as,  for 
instance : — 

1.  For  determining  the  equivalent  of  a  fat,  t.^.,  the  proportion  saponifiable  by  an 
equivalent  of  caustic  potash,  or  1  litre  of  a  normal  solution  of  potash.  The  result  obtained 
might,  under  circumstances,  serve  as  a  criterion  as  to  the  nature  of  the  fat.  The  equivalent 
would,  no  doubt,  in  the  case  of  butter-testing,  indicate  whether  the  butter  was  genuine  or 
artificial. 

2.  For  determining  the  amount  of  glycerine  (theoretical  yield)  in  fats  in  the  most 
simple  manner  imaginable.  When  a  neutral  fat,  or  a  mixture  of  a  number  of  such  fats, 
is  saponified,  the  following  reaction  takes  place  : — 

C3H5(OC„H^— ,0)3+ 3K0H  =  C3H8O3 + 8(aH„— ,0.0K) 
According  to  the  above  equation,  every  litre  of  normal  potash  solution  splits  up  one- 
third  equivalent  of  glycerine— t.^.,  30*667  g.  1  c.c.  of  normal  potash  is  therefore  equivalent 
to  0-030667  g.  of  glycerine. 

*Berichte  der  deuUchen  Chemischen  QeselUchaft,  Uaj  21,  1888. 
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8.  The  amoant  of  glycerine  a  fat  woald  probably  yield  having  been  ascertained  by  the. 
above  titration,  and  provided  the  fat  is  pare  and  free  from  moisture,  the  theoretical  yield  of 
hi  adds  would  be  easily  calculated. 

Triglycerides  may  be  considered  to  split  up  in  the  following  way  : — 
03H,(0C„H3„-,0)3=C3H,+8C„H„0, 

On  comparing  this  equation  with  the  one  above,  1  litre  of  normal  potash  represents 
one-third  equivalent  of  glycerine  residue,  C3H, — i.e.,  12*667  g.  Supposing  v.  c.c.  of 
normal  potash  to  have  been  employed,  the  weight  of  the  glycerine  residue  would  be 
(0-012667  v.),  which  may  be  represented  by  the  letter  g,  and  let  F  represent,  in  grammes, 
the  original  weight  of  the  fat ;  then  F  —  g  will  represent  the  yield  of  fat  acids  to  be  expected 
from  ii.^-~Chemist  and  Druggist. 


CULTIVATION   OF  VANILLA  IN   MEXICO. 

Iir  Mexioo  vanilla  is  planted  either  in  a  forest  or  in  a  field.  In  the  former  case  the  under- 
brush, climbers  and  large  trees  are  cut  down  and  removed,  and  the  young  saplings  only 
preserved  to  serve  as  supports  to  the  vanilla  plant,  preference  being  given  to  trees  having  a 
milky  sap.  Near  each  tree  two  cuttings  of  the  vanilla  plant  are  placed  side  by  side  in  a 
shallow  trench  one  and  one  half  inches  deep  and  sixteen  inches  long,  three  knots  of  the 
Item  being  laid  in  the  trench,  and  covered  with  dead  leaves,  brush,  &e.  The  rest  of  the 
entdngs,  to  the  extent  of  three  or  four  feot,  is  placed  against  a  tree  and  tied  to  it.  The 
supporting  trees  should  not  be  nearer  than  twelve  or  fifteen  feet  apart,  to  give  sufficient 
room  for  the  development  of  the  plant.  AftSr  a  month  the  cutting  will  have  taken  root, 
and  must  be  carefully  kept  from  weeds  and  briars  of  all  kinds.  In  the  third  year  the  plant 
begins  to  bear  fruit,  which  it  continues  to  yield  for  many  years. 

When  the  vanilla  is  cultivated  in  a  field,  the  Mexicans  first  plough  the  ground  thoroughly 
and  raise  on  it  a  crop  of  corn.  In  the  protection  afforded  by  this  plant,  a  number  of  young 
milk-bearing  trees  of  the  fig  family  grow,  which  in  about  twelve  or  eighteen  months  are  large 
eooagh  to  answer  as  supporters  to  the  vanilla  plants,  which  are  then  placed  as  above 
deseribed.  In  Mexico  and  Guiana  the  plant  is  allowed  to  climb  up  the  trees,  the  fertitiza-. 
tion  of  the  flowers  is  left  to  nature,  and  a  large  number  of  flowers  constantly  remain 
imtotilized,  and  the  yield  of  vanilla  is  small.  In  a  few  days  after  fecundation  the  flower 
MiM  off  and  the  fruit  continues  to  grow  till  the  end  of  the  first  month ;  it  takes,  however, 
another  five  months  before  it  is  completely-ripe.  Each  pod  must  be  gathered  separately, 
•ad  not  the  whole  cluster  at  once,  the  time  to  gather  them  being  indicated  by  the  pods 
eneking  when  pressed  with  the  fingers.  If  too  ripe,  the  pods  split  in  drying,  changing  the 
eokmr  from  yellow  to  brown  and  black.  K  not  ripe  enough,  the  fruit  will  lack  fragrance  and 
proper  colour.  The  ripe  fruit  has  no  odour  at  first,  the  agreeable  odour  of  vanilla  being 
developed  by  a  process  of  curing.  When  the  first  fruit  is  drying  an  unctuous  dark  red 
liquid,  eaUed  balsam  of  vanilla,  exudes. 

In  Mexico  the  pods  are  collected  and  placed  in  heaps  in  a  shed  protected  from  rain  and 
smishine,  and  there  left  for  a  few  days  ;  they  are  then,  if  the  weather  is  warm  and  clear, 
^read  io  the  morning  on  a  woollen  blanket  and  exposed  to  the  direct  rays  of  the  sun ;  at 
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about  midday  the  blanket  is  folded  round  the  beans,  and  the  handle  is  left  in  the  son  for 
the  remainder  of  the  day.  In  the  evening  it  is  enclosed  in  tight  boxes  to  '*  sweat "  all  the 
night.  The  next  day  the  same  treatment  is  adopted,  and  the  beans,  after  exposure  to 
the  sun,  acquire  a  dark  coffee  colour,  the  shade  being  deeper  in  proportion  to  the  suecess 
of  the  *'  sweating  "  operation.  If  the  weather  is  cloudy  the  vanilla  is  collected  into  bandies, 
a  number  of  which  are  packed  together  in  a  small  bale,  which  is  first  wrapped  with  a  woollen 
cloth,  then  with  banana  leaves,  and  finally  with  a  stout  matting,  which  is  firmly  bound  and 
sprinkled  with  water.  An  oven  is  then  heated  to  60  deg.  C,  and  the  bales  containing  the 
larger  beans  are  placed  in  it:  When  the  temperature  has  fallen  to  45  deg.  C.  the  smaller 
beans  are  introduced  and  the  oven  closed  tightly.  Twenty-four  hours  afterwards  the 
smaller  beans  are  taken  out,  and  twelve  hours  later  the  larger  ones.  The  vanilla  has  then 
acquired  a  fine  maroon  colour.  The  drying  operation  then  commences.  The  beans  are 
spread  on  matting  and  exposed  to  the  sun  every  day  for  two  months.  When  the  drying  is 
nearly  completed  it  is  finished  in  the  shade  in  a  dry  place,  and  the  pods  are  then  tied  up 
in  small  bundles  for  sale. — Oi7,  Paint  and  Drug  Reporter, 


FOOD  ADULTERATION  IN  FRANCE. 
The  following  Analyses  were  made  at  the  Paris  Municipal  Chemical  Laboratory,  during 
the  month  of  May,  1B83  :— 


Good. 


Nature  of  the 
Samples  Analjn^. 

Wines 116 

Vinegars 4 

Beers    2 

Ciders 2 

Alcohols  aifd  Liqueurs.  2 

Syrups * 1 

Waters 4 

Milks    24 

Malt — 

Butters    8 

Oils 1 

Flours 3 

Dough,  Bread     3 

Sweetmeats 2 

Meats — 

Preserves 3 

Salt,  Pepper   1 

Chicory,  Coffee,  Tea..  — 

Chocolates 4 

Honeys    v — 

Confitures  — 

Colouring  Materials  . .  6 

Toys — 

Coloured  Papers 1 

Tins     2 

Spices 11 

Pharmaceutical      Pro- )  g 

ducts j 

Perfumery — 

Various    14 


Pawablu. 

93 

2 


4 

84 


Bad. 


Not  lujurious. 
.        378 


1 

89 

1 
1 
2 


InJariooM. 
21 


10 


1 
18 


Total*. 

608 

6 

3 

2 

9 

1 

19 

197 

9 
2 
6 
4 
2 

8 

5 

8 

14 


14 
10 

4 

5 

11 


2 

88 


Total  , 


216 


202 


492 


74 


984 
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COFFEE  AND  MUSTARD   MIXTURES  IN   NEW  YORK   STATE. 
We  reprint  from  the  Sanitary  Engineer  the  following  regulations  as  to  these  mixtures  :  — 

Albany,   March  28thy  1888. 
To  the  Editor  of  The  Sanitakt  Enoinebb. 

As  the  Governor  has  approved  the  action  of  this  Board,  as  expressed  in  its  resolation 
here  annexed,  I  forward  to  jon  a  copy  for  pnhlieation,  as  requested.  Certainly,  no  coffee 
merchant  will  feel  harmed,  excepting  he  he  of  the  class  which  this  action  compels  to  supply 
wholesome  coffee  instead  of  some  spurious  mixture. 

The  requirements  of  at  least  40  per  cent,  of  farina  of  mustard  as  the  minimum  of  the 
iitide  must  *'  rule  out  "  the  chaff  and  dust  that  might  pass  in  market  as  the  mustard  of 
inde  bat  for  this  specification. 

Respectfully  yours, 

ELISHA   HARRIS,  Secretary, 

State  Boabd  of  Health  of  New  Yoek. 

**  Reiolved,  That  under  and  pursuant  to  Section  4  of  Chapter  407  of  the  laws  of  1881, 
tbe  following  mixtures  when  distinctly  labelled  in  the  manner  provided  in  sub- division  7  of 
Section  8  of  said  Act,  are  within  the  conditions  hereinafter  prescribed  declared  to  be  exempt 
lod  permitted  to  be  sold  under  the  provisions  of  the  said  Act. 

**  Ist.  Coffee  mixtures  containing  no  other  substances  except  chicory,  peas  or  cereals, 
tnd  in  which  mixtures  the  pure  coffee  shall  not  be  less  than  50  per  cent,  of  the  whole 
mixture  or  compound,  provided  that  the  exact  percentage  of  coffee  be  printed  upon  the 
label  of  each  package. 

**  2nd.  Mustard  mixtures  with  wheat  or  rice  flour,  to  which  no  other  substance,  or 
iiiiele,  or  any  colouring  matter,  except  tumeric  is  added,  and  in  which  mixture  the  pure 
firina  of  mustard  shall  not  be  less  than  40  per  cent,  of  the  whole  mixture  or  compound, 
exehnve  of  the  mustard  hulls. 

"  The  labels  on  the  above  mixtures  shall  contain  the  names  of  each  and  every 
ingredient  of  the  mixture. 

"The  labels  shall  also  exhibit  the  percentage  of  the  characteristic  constituents; 
for  example,  the  percentage  of  coffee  in  the  coffee  mixture  and  the  percentage  of  mustard 
in  the  mustard  mixture. 

"  The  above-mentioned  information  shall  be  printed  on  the  label  in  black  ink,  in 
legible  antique  type,  of  a  size  easily  to  be  read,  on  one  side  of  the  package." 

Approved  March  2ith,  1888. 
(Signed)  GROVER  CLEVELAND. 


MILK  ADULTERATION  IN  NEW  JERSEY. 
Thx  first  ease  under  the  food  adulteration  law  of  New  Jersey  was  tried  before  Judge  Fort 
of  the  District  Court  of  Newark,  May  24.     The  complaint  was  made  by  the  City  Milk 
uupeetcv,  Mr.  Henry  Negles,  and  charged  Mary  McGrath  with  offering  for  sale  a  quantity 
of  flulk  from  which  a  valuable  constituent  had  been  removed  (skimmed  milk). 
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The  lawyer  for  the  defendant  asked  for  her  discharge,  on  the  ground  that  guilty 
knowledge  had  not  heen  proved,  and  that  suh-division  2nd,  3rd,  4th,  5th  and  6th,  and  the 
Ist  section  of  sah-division  7th  must  he  construed  in  connection  with  the  words  in  the  first 
suh-diyision,  as  found  in  section  3  (B)  of  the  act. 

As  the  decision  of  the  court  is  important,  we  give  it  in  full. 

First  District  Court  of  the  City  of  Newark. — Henry  N^les  v.  Mary  McGrath. — 
Tried  before  the  Court,  May  24th,  18d3. 

The  Court,  Fort  J.  :  This  is  an  action  under  the  act  to  prevent  the  adulteration  of 
food  or  drugs,  approved  March  25,  1881,  and  the  supplement  thereto,  approved  March 
28,  1883.  The  complaint  in  this  case  is  for  this  :  that  the  defendant  did  offer  for  sale  an 
article  of  food,  being  milk,  which  was  adulterated  within  the  meaning  and  in  violation  of 
said  act,  in  this,  that  a  valuable  constituent  of  said  milk  had  been  in  part  abstracted : 
that  said  milk  was  an  imitation  of,  and  offered  for  sale  as  pure  milk,  whereas  the  same 
was  impure. 

The  evidence  in  this  cause  shows  that  the  highest  percentage  of  water  in  pure  milk  is 
88  and  the  solids  are  12  per  cent.  The  defendant  in  this  case  keeps  a  store  at  No.  388, 
Broad  Street,  in  the  city  of  Newark,  wherein  she  sells  milk  by  the  pint,  quart,  &c.  In  the 
present  month,  Henry  Negles,  the  plaintiff,  Milk  Inspector  of  the  city  of  Newark,  visited 
her  place  of  business,  and  procured  a  quantity  of  milk  there  on  sale,  and  delivered  it  to 
Shipman  Wallace,  Esq.,  Chemist  of  the  State  Board  of  Health,  who  examined  it  and  found 
that  the  said  milk  contained  89  per  cent,  of  water  and  11  per  cent,  of  milk  solids.  It  was 
further  in  evidence  that  3  per  cent,  of  the  12  per  cent,  of  solids  in  pure  milk  was  what  the 
chemist  denominated  fat,  or  cream  ;  that  in  the  milk  found  in  the  defendant's  possession 
this  fat  was  found  to  be  only  1*84,  being  1*12  short  of  normal.  The  testimony  of  the 
Health  Physician,  Dr.  MandeviUe,  is  that  such  milk  for  some  purposes  is  impure  and 
unhealthy. 

The  defendant  denies  having  abstracted  any  constituent  from  said  milk,  or  that  she 
knew  that  said  milk  was  impure,  and  offered  it  for  sale  as  pure.  By  the  express  language 
of  the  act  under  which  these  suits  are  brought,  it  is  provided  **  that  no  person  shall 
manufacture,  have,  offer  for  sale,  or  sell  any  article  of  food,  or  drugs,  which  is  adulterated 
within  the  meaning  of  this  act ;  "  any  person  violating  its  provisions  shall  be  liable  to  a 
penalty  in  the  first  instance  of  50  dollars.  By  the  second  section  of  the  act  is  provided 
that  the  term  food,  as  used  in  this  act,  shall  include  every  article  used  as  food  or  drink  by 
man.  It  is  insisted  that  as  the  defendant  had  no  knowledge,  or  claimed  to  have  none, 
of  the  abstraction  or  adulteration  in  this  case,  no  convictien  can  be  had  under  this  act. 

We  cannot  give  this  construction  to  this  law.  The  first  section  is  broad  enough  to 
cover,  not  only  the  person  who  offers  for  sale,  or  sells,  but  any  person  who  may  have  any 
article  of  food  which  is  adulterated  within  the  meaning  of  the  act,  in  their  possession  for 
sale.  In  this  case  the  defendant  admits  that  she  had  the  milk  on  sale,  that  she  had  sold 
some  of  it,  and  there  is  no  dispute  under  the  evidence,  if  the  testimony  of  the  chemist  is 
true,  but  that  a  valuable  constituent,  to  wit :  1*12  parts  of  the  cream  of  this  milk  had  been 
abstracted,  or  in  other  words,  this  was  what  the  chemist  caUed  *'  skimmed  milk.*' 

Secondly. — If  the  chemist's  testimony  is  true,  it  is  also  proven  in  this  case  that  the 
milk  had  by  the  defendant  was  adulterated  by  the  addition  of  some  foreign  substance. 
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whether  water  or  other  substance,  the  grade  of  this  milk  being  89  per  cent,  of  water, 
whiehis  one  per  cent,  of  water  in  excess  of  the  proper  percentage.  One  per  cent,  is  said 
by  the  chemist,  in  either  solids  or  liquid,  to  be  a  very  wide  divergence  from  the  normal, 
M  he  is  able  to  detect,  and  always  concludes  that  he  has  made  an  error  unless  he  can 
aeeoratelj  arrive  at  least  one-tenth  of  one  per  cent,  of  the  true  condition  of  the  milk 
analysed.  It  is  insisted  that  sub-division  second,  third,  fourth,  fifth  and  sixth,  and  the  first 
seetionof  sub- division  seven,  must  be  construed  in  connection  with  the  words  in  the  first 
sub-division  as  found  in  section  three,  of  the  act  of  1881,  above  referred  to  (6),  which 
words  read  as  follows :  **  So  as  to  reduce  or  lower,  or  injuriously  afiect  its  quality  or 
st]ieng|th.*' 

This  oonstmction  the  Court  cannot  sustain  ;  these  words  can  only  be  in  qualification 
of  the  sub-divisions  in  which  they  stand  for  the  reason  that  said  sub-division  is  general, 
and  the  other  sub-divisions  are  specific,  referring  to  the  particular  reasons  for  condemnation 
of  the  food  alleged  under  either  one  of  them  to  be  improperly  sold.  The  first  sub-division 
relates  to  any  substance,  or  substances ;  the  third,  only  to  valuable  constituents  abstracted  ; 
tike  fomth,  to  imitations  sold  under  the  name  of  the  real  article  ;  the  fifth,  to  food  from 
diseased,  putrid,  or  rotten  animal  or  vegetable  substance  ;  the  sixth,  to  covering  up  by 
coloring  or  coating  the  damaged  article ;  seventh,  the  addition  of  poison  or  ingredients. 
In  the  charging  of  this  offence  in  the  act,  stating  the  title  and  date  of  approval  in  the 
complaint  and  summons  is  sufficient,  and  if  it  shall  appear  to  the  satisfaction  of  the  Court 
thtt  the  conditions  exist  as  charged,  and  the  defendant  sold,  or  offered  for  sale,  or  had  for 
nle  the  article  in  its  deteriorated  condition,  he  shall  be  held  under  the  provisions  of 
this  law. 

In  Uiis  particular  case  the  defendant  will  be  adjudged  guilty,  and  the  penalty  of  fifty 
doQars  imposed  with  costs. 

In  the  eases  of  same  plaintiff  against  Otten,  same  plaintiff  against  Bahrenburg,  and 
lame  plaintiff  against  Sievers,  the  defendants  will  be  found  guilty  and  the  like  penalty  of 
Mty  dollars  in  each  case  imposed  with  costs. 


ESTIMATION   OF    TANNIN. 

F.  Sdcahd  has  abandoned  the  use  of  Lowenthal's  improved  method  of  estimating  tannin, 
ii  he  found  that  the  percentage  of  tannin  in  the  same  material  was  subject  to  certain  varia- 
tions. A  series  of  experiments  was  therefore  made,  the  object  being  to  replace  the  gelatin 
used  by  Lowenthal  by  a  substance  capable  of  absorbing  tannin.  The  method  was  founded 
on  oxidation,  with  potassium  permanganate  or  calcium  hypochlorite,  with  indigo  solution  as 
indicator  in  presence  of  sulphuric  acid.  The  first  substance  experimented  with  was 
powdered  skin,  which  Hammer  and  Lowenthal  had  used  some  time  ago  for  extracting 
tannin  from  solutions.  Although  more  satisfactory  results  were  obtained  than  with  gelatin, 
the  absorption  of  the  tannin  was  a  slow  operation,  requiring  often  24  hours*  agitation  or 
more,  and  even  then  tannic  acid  was  present  in  the  filtrate ;  moreover,  the  difficulty  ex- 
perienced in  preparing  the  skin  rendered  thb  method  impracticable.  The  author  then 
tried  the  gelatinous  tissue  of  bones.  Tubular  bones  were  treated  with  dilute  hydrochloric 
md  and  after  remoring  the  lime  salts  the  residue  was  washed  and  used  for  extracting 
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tannic  aoid  from  infaaions.  The  results  were  as  satisfactory  as  those  obtained  with 
powdered  skin,  whilst  the  absorption  of  the  tannin  was  effected  more  readily.  Later 
on,  when  Miintz  showed  that  tannin  is  absorbed  by  nitrogenons  vegetable  substances,  the 
aathor,  assuming  that  all  nitrogenons  animal  substances  softening  in  water  are  capable  of 
absorbing  tannin,  used  horn  shavings  after  removing  the  lime  salts,  with  equally  good 
results.  In  the  original  paper,  the  method  pursued  by  the  author  in  his  laboratory  for 
preparing  the  skin  powder,  extracted  bones  and  horn  shavings,  is  described  in  detail,  and 
numerous  tannin  estimations  with  these  substances  are  given. 


PRESERVATION  OF  CAUSTIC  SODA. 

The  difficulty  experienced  in  preserving  caustic  soda  in  a  powdered  state,  owing  to  the 
tendency  of  its  particles  when  exposed  to  the  atmosphere,  to  deliquesce  and  combine  and 
mass  together,  is  said  to  be  overcome  by  mixing  with  the  powdered  caustic  soda  a  quantity 
of  powdered  sand  or  sandstone  sufficient  to  protect  the  particles  of  powdered  caustic  soda 
from  such  contact  with  each  other  as  will  cause  them  to  combine  and  mass  together,  and 
also  sufficient  to  shield,  in  a  measure,  the  particles  of  caustic  from  contact  with  the 
atmosphere.  Caustic  soda  thus  treated  is  applicable  generally  in  the  arts,  and  can  be 
handled  with  greater  facility  than  the  ordinary  commercial  article. 

Where  it  is  to  be  used  as  a  flax  in  the  manufacture  of  cast  iron,  one  part  of  ground 
sand  or  sandstone  may  be  used  to  five  parts  of  ground  caustic  soda  ;  but  the  quantity  of 
powdered  sand  or  sandstone  may  be  materially  increased,  though  a  less  amount  will  not 
prove  effective.  While  the  powdered  sand  operates  in  a  measure  to  protect  the  oanstie 
soda  from  atmospheric  influences,  and  from  such  contact  of  its  particles  as  will  permit 
them  to  mass  together,  there  is  no  chemical  combination  between  the  sand  and  eaustio 
soda  which  would  cause  it  to  solidify  and  harden,  as  would  be  the  case  were  powdered 
limestone,  for  instance,  used. 

In  practice  the  caustic  soda  and  sand  or  sandstone  are  ground  up  to  a  powder,  either 
separately  or  together,  and  immediately  mixed.  From  the  faciUty  with  which  the  article 
prepared  can  be  handled,  it  is  especially  adapted  for  use  as  a  flux  in  the  manufactore  of 
cast-iron,  though  for  the  same  reason  it  also  commends  itself  to  the  trade  generally. 

This  method  of  treating  caustic  soda  has  been  patented. — Oil,  Paint  and  Drug 
Reporter. 


Mr.  B.  A.  Bnrrell  has  been  appointed  Public  Analyst  for  the  city  of  Cork. 


Mr.  T.  Stenhouse  has  been  appointed  Public  Analyst  for  the  borough  of  Rochdale, 
vice  Collinge,  deceased. 
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PROCESS  FOR  THE  RECOGNITION   OF  HYDROCYANIC  AND  OTHER  ACIDS. 

Bt  a.  Lonoi. 

Thk  tubstanee  under  consideration  is  dissolved  in  water  and  the  solution  acidulated  with 
aeetie  acid.  If  insoluble  in  water  it  is  heated  to  a  boil  with  sodium  carbonate,  and  the 
filtrate  is  acidified  ^ith  acetic  acid.  After  any  hydrogen  sulphide  present  is  expelled,  silver 
nitrate  is  added  in  slight  excess,  and  a  little  nitric  acid.  The  precipitate  may  contain  silver 
cyanide,  chloride,  bromide,  iodate,  ferrocyanide  and  ferricyanide.  In  the  solution  may  be 
present  silver  chlorate,  bromate  (in  part)  and  mercuric  cyanide.  The  liquid  A  is  separated 
firmn  the  precipitate  6  and  examined  separately. 

A.  In  the  liquid  hydrogen  is  liberated  by  means  of  zinc  and  a  little  sulphuric  acid. 
Silver  chlorate  and  bromate  are  reduced  to  the  corresponding  chloride  or  bromide,  and  both 
these  along  with  mercuric  cyanide,  to  metallic  silver  and  mercury,  hydrogen,  cyanide, 
chloride,  and  bromide  being  formed.  When  the  reaction  is  at  an  end  the  mixture  is 
filtered  and  the  filtrate  is  divided  into  three  parts. 

The  firtt  part  is  tested  for  cyanogen  with  a  ferric  ferrous  salt. 

To  the  second  part  is  added  silver  nitrate,  which  separates  hydrocyanic,  hydrochloric, 
and  hydrobromie  acids.  The  precipitate  is  washed  and  digested  in  ammonia  of  sp.  gr.  0*998. 
If  the  liquid  filtered  from  the  precipitate  gives  with  nitric  acid  a  white  precipitate,  insoluble 
in  eoneentrated  boiling  nitric  acid,  chloric  acid  was  present. 

The  third  portion  was  tested  for  bromine  with  carbon  disulphide.  The  presence  of 
limine  shows  that  the  original  substance  contained  bromic  acid. 

B.  The  precipitate  is  carefully  washed,  and  then  digested  in  ammonia  of  sp.  gr. 
0*998.  The  cyanide,  chloride,  bromate,  iodate  and  ferricyanide  dissolved,  but  not  the 
bromide,  iodide,  and  ferrocyanide. 

The  residue  is  washed  and  treated  with  a  solution  of  hydrogen  sulphide  to  which  a 
little  hydrochloric  acid  has  been  added.  It  is  heated  to  expel  excess  of  hydrogen  sulphide 
and  filtered. 

The  filtrate  is  tested  for  hydrogen  ferrocyanide  with  a  ferric-ferrous  salt.  Any 
ferrocyanide  formed  is  filtered  off,  and  the  filtrate  is  tested  for  bromine  and  iodine  with 
earbon  disulphide. 

The  tunmoniacal  solution,  which  may  contain  cyanide,  chloride,  bromate,  iodate  and 
ferricyanide,  is  treated  with  sulphurous  anhydride.  Cyanide  and  chloride  are  separated 
oot,  bromate,  iodate,  and  ferricyanide  are  reduced  to  bromide,  iodide  and  ferrocyanide,  and 
thrown  down  as  such.  The  precipitate  is  washed  by  decantation  and  digested  in  ammonia. 
The  cyanide  and  chloride  are  re-dissolved,  but  not  the  bromide,  iodide  and  ferrocyanide. 
The  mixture  is  filtered.  The  solid  matter  is  tested  for  bromine,  iodine,  and  hydrogen 
ferrocyanide  as  above  directed.  Their  presence  shows  that  the  original  substance  contained 
bromic  and  iodic  acids  and  hydrogen  ferrocyanide. 

To  the  liquid  is  added  nitric  acid  by  which  cyanide  and  chloride  are  re-precipitated.  The 
preeipitate  is  divided  into  two  parts.  The  one  is  treated  with  a  little  dilute  hydrochloric 
aeid  and  filtered.  The  filtrate  ia  tested  for  hydrogen  cyanide  with  a  ferric-ferrous  salt. 
The  other  portion  is  heated  to  boil  with  concentrated  nitric  acid.  Cyanide  is  thus  converted 
into  nitrate,  whilst  chloride  remains  unchanged. — Gazstta  Chimiea. 
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CORRES  PON  DEN  CE. 
[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 


SOMERSET  HOUSE   AND  MILK  ADULTERATION. 
To  THE  Editor  op  "The  Analyst." 

SiB,-^Pennit  me  to  make  a  few  remarks  concerning  the  important  Milk  Adulteration  case  reported 
in  all  city  papers  this  morning. 

The  samples  in  qaeetion  Nos.  203-4  were  brought  by  the  Inspector  to  me  for  diyision,  henoe  I  knew 
they  were  from  a  dairy,  and  not  from  a  single  cow.  It  was  therefore  not  necessary  to  take  any  single 
cow's  milk  as  standard,  and  accordingly  the  limit  agreed  to  by  the  Public  Analysts'  Society  was  taken. 
That  this  course  was  the  proper  one,  was  proved  from  the  results  of  the  Somerset  House  inyestigation,  for 
in  their  book  just  published  I  find  the  average  solids  not  fat  given  as  9  per  cent.  I  found  8'66  and  8*67 
solids  not  fat  respectively  in  my  samples.  If  further  proef  was  needed  of  the  indulgence  with  whidi 
milk  producers  are  treated  by  Public  Analysts,  it  is  afforded  by  the  fact  that  a  sample  of  milk  wm 
obtained  by  our  oflScials  direct  from  the  defendant's  cows,  and  this  gave  9'6  per  cent,  solids  not  fat. 
This  analysis  could  not  be  put  in  evidence  as  it  was  to  be  taken  without  prejudice. 

May  we  hope,  now  that  the  Analysts  of  Somerset  House  have  published  their  perfected  researches 
upon  the  Milk  question,  that,  after  fair  criticism,  they  and  ourselves  may  agree  not  only  upon  what  shall 
be  deemed  pure  milk,  but  upon  the  process  to  be  used  in  milk  analysis. 

Of  course  I  need  not  say  they  must  expect  criticism ;  for  the  three  gentleman  who  represent  Somerset 
House  in  this  question  can  scarcely  claim  the  infallibility  for  themselves  which  they  deny  to  the  luge 
body  of  chemists  included  in  our  Society.  Yours,  <fec., 

C.  ESTCOUBT. 
City  Laboratory,  Manchester^  June  2Sth,  1883. 


LAW   REPORTS. 

ANALYSING  SOUR  MILK :  IMPORTANT  EVIDENCE  BY  SOMERSET  HOUSE  CHEMISTS. 

At  the  Manchester  City  Police  Court,  on  Wednesday,  27th  June,  a  case  of  exceptional  impOTtance  to 
Public  Analysts,  and  persons  engaged  in  the  milk  trade,  was  decided.  The  defendant  was  Riohaid 
Wardle,  a  Derbyshire  farmer,  and  the  prosecutors  were  the  Manchester  Corporation,  who  charged  him 
with  consigning  to  Anthony  Hailwood,  a  milk  dealer,  a  quantity  of  new  milk  which,  according  to  the 
certificate  of  Mr..Charles  Estcourt,  F.C.S.,  Public  Analyst  for  Manchester,  contained  four  per  cent  of 
added  water.  The  case  was  first  before  the  court  on  the  9th  of  May,  the  magistrates  present  being 
Charles  Lister,  Esq.  (solicitor)  and  W.  Aronsberg,  Esq.  In  consequence  of  the  request  of  defendant,  the 
court  directed  that  the  duplicate  samples  taken  should  be  sent  up  to  Somerset  House  for  analysis  by  the 
Government  analysts,  and  the  case  was  adjourned  to  await  the  result.  The  certificate  received  from  that 
office,  signed  by  Mr.  James  Bell,  the  senior  analyst,  and  Messrs.  R.  Bannister  and  G.  Lewin,  stated  that 
the  samples  were  received  at  Somerset  House  on  the  10th  of  May,  and  had  been  duly  analysed  by  them. 
That  numbered  203  contained  8*20  per  cent,  non-fatty  solids,  2*80  per  cent,  of  fat ;  and  89*00  of  water ; 
ash,  *81  per  cent.  After  making  an  addition  for  natural  loss  arising  from  decomposition  of  the  milk 
through  keeping,  the  proportion  of  non-fatty  solids  was  not,  in  their  opinion,  lower  than  is  found  in 
genuine  milks.  The  percentage  of  fat  and  ash  were  equal  to  those  found  in  genuine  milks.  From  a 
consideration  of  these  results  they  said  :  '*  We  are  unable  to  afiirm  that  water  has  been  added  to  the 
milk."  Sample  Ne.  204  contained  8-02  per  cent  of  non-falty  soHds,  3-01  of  fat,  and  88*97  of  water,  the 
ash  being  *75  per  cent.  The  remarks  of  the  three  analysts  with  reforenoe  to  this  sample  were  precisely 
similar  to  those  made  in  the  other  certificate.  Mr.  Bell  was  now  in  attendance  as  a  witness,  the 
corporation  having  subpoenaed  him  with  the  object  of  eliciting  from  him  (if  possible)  the  method  by 
which  he  arrives  at  his  conclusions,  and  the  standard  of  purity  ke  adopts.  Mr.  Hopkinson,  barrister, 
appeared  for  the  prosecution,  and  Mr.  Briggs,  solicitor,  of  Derby,  for  the  defence.  Mr.  Lister  was  a^pain 
the  presiding  magistrate,  his  ooUeague  being  Mr.  J.  Fomiss.    From  the  evidence  of  Inspeetor  Edwmrda, 
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it  Appewed  that  on  the  2drd  of  April  he  went  to  the  Central  Station,  Manohester,  with  Mr.  Hailwood, 
tod  at  his  reqaest  took  a  sample  of  milk  from  each  of  two  cans  consigned  to  him  bj  the  defendant.  These 
nmples,  which  he  numbered  203  and  204,  were  sent  to  the  City  Analyst,  whose  certificates  declared  them 
both  to  oontain  four  per  cent,  of  added  water,  and  that  no  change  had  taken  place  in  the  composition  of 
the  samples  that  would  in  any  way  interfere  with  the  analysis. 

In  cross-examination  by  Mr.  Briggs,  the  Inspector. said  he  mixed  the  milk  up  by  pouring  a  portion 
from  the  ohum  into  a  2-do2en  quart  can,  and  then  pourmg  it  back  in  the  chum,  this  operation  being 
ripeated  twice.  He  did  not  entirely  empty  the  chum.  He  rather  thought  it  was  moming*s  milk  that 
he  took,  but  he  could  not  be  certain.  He  had  however,  a  reason  for  taking  the  morning's  milk  in 
preference  to  the  night's  milk,  and  that  reason  was  that  the  complainant,  Mr.  Hailwood,  particularly 
requested  him  to  take  the  sample  from  the  morning's  milk. 

Mr.  Hailwood's  evidence  was  to  the  effect  that  the  defendant  was  under  an  agreement  to  supply  him 
with  new  milk  at  2s.  6d.  per  dozen  quarts  in  winter,  and  Is.  lid.  in  summer :  that  the  samples  were 
tiken  from  morning's  milk  only ;  that  he  cautioned  the  defendant  in  January  last  about  the  milk  not 
being  right,  and  that  upon  analysis  it  was  found  then  to  contain  added  water. 

Mr.  Hopkinson  said  he  shouM  now  like  to  ask  Mr.  Bell  some  questions  in  reference  to  this  matter, 
■  it  involved  principles  of  very  great  importance,  both  as  to  the  mode  of  analysing,  and  as  regards  the 
itandard  of  purity,  which  ought  to  be  maintained,  for  he  submitted  that  an  adulteration  to  the  extent  of 
ermfour  per  cent,  only,  meant  a  loss  of  £10,000  a  year  to  milk  consumers  in  Manchester,  assuming  the 
consumption  to  average  no  more  than  a  pint  per  day  for  each  house. 

Mr.  James  Bell  was  then  sworn,  and  said  he  was  the  senior  analyst  at  Somerset  House.  In  order 
to  discover  whether  water  has  been  added  to  the  milk,  Public  Analysts  ascertained  the  proper tion  of  uon- 
fittj  solids,  but  at  Somerset  House  they  take  the  whole  of  the  constituents  into  account.  The  quantity  of 
lidtd  water  was  usually  calculated  according  to  the  quantity  of  non-fatty  solids.  He  had  found  the 
per-eentage  of  non-fatty  solids  in  fresh  milk  to  vary  from  8*02  to  over  10.  He  remembered  a  case,  in 
nhieh  a  sample  was  sent  to  him  from  Chester,  by  the  magistrates,  which  the  Public  Analyst  certified  to 
eootsin  added  water,  in  which  he  (Mr.  Bell)  found  by  his  own  analysis,  the  non-fatty  solids  were 
eooiidinbly  below  8  per  cent.  That  was  taken  from  one  cow,  and  was  analysed  in  a  day  or  two  after- 
vvds. 

Mr.  Hopkinson  :  Then  may  I  take  it  that  you  will  pass  milk  as  containing  no  added  water  if  the 
BOft^&tty  solids  are  less  than  8  per  cent.  ? 

Witness  :  It  depends  entirely  upon  the  result  of  the  analysis,  taking  the  whole  constituents  into 
Mooont 

Mr.  Hopkinson  :  What  is  your  method  of  analysing  milk?  Do  not  you  first  evaporate  it  ? 
Witness  :  We  first  weigh  out  a  quantity,  and  then  evaporate  it :  fresh  milk  from  5  to  8  granmies, 
tad  lour  milk  10  grammes,  a  solid  residuum  being  left.  From  the  fresh  milk  we  take  out  the  fatty  solids 
hj  mesns  oi  ether  which  dissolves  the  fatty  matter,  and  leaves  the  non-fatty.  We  then  determine  the 
uh.  In  the  two  certificates  produced,  the  ash  is  included  in  the  8*02  per  cent,  of  non-fatty  substances. 
In  the  case  of  sour  milk  we  weigh  one  portion  for  total  solids ;  then  weigh  two  separate  quantities 
ia  platinum  capsules,  then  we  neutralise  them,  and  they  are  evaporated,  two  for  the  non-fatty  solids  and 
the  tax ;  the  other  being  dried  completely  without  any  further  addition.  The  two  for  non-fatty  solids  are 
tzetted  with  ether  until  we  get  all  the  fat  abstracted.  The  non-fatty  solids  we  place  in  the  bath  for 
diying,  and  keep  them  there  from  4  p.m.  until  10  a  jn.  They  are  then  weighed  every  two  hours  till  we  get 
t  eoDstant  weight,  then  the  soda  is  deducted.  The  certificates  show  the  trae  non-fatty  solids.  The  acids 
szt  fixed  by  the  alkaline  solution.  The  decomposition  in  this  case  was  not  excessive  and  there  was 
ooddsg  to  prevent  his  making  a  reasonable  analysis  of  it. 
Mr.  Hopkinson :  Was  there  no  escape  of  gas  ? 

Witness :  Oh  yes,  there  was  some  escape ;  that  is  the  reason  of  the  loss.  There  was  a  little  alcohol 
pcodooed. 

Mr.  Hopkinson :  Then  how  much  do  you  allow  for  loss  of  alcohol  ? 

Witness :  We  do  not  say  it  is  for  alcohol ;  we  say  for  loss  of  non-fatty  solids,  which  includes  the 
milk  sugar  and  casein  ?    We  have  applied  the  same  process  for  the  last  eight  years. 
Mr.  Hqpkinscm :  Do  you  allow  so  much  per  day  for  loss  ? 
Witness:  Tes. 

Mr.  Hopkinson  :  How  many  days'  loss  did  you  allow  in  this  osse  ? 
M«ftrlj90. 
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Mi,  Hopkinson :  What  rate  per  day  do  jou  allow  for  loss  for  that  time? 

Witness :  For  the  first  week  ^*g,  for  the  next  14  days  ^9,  and  for  21  days  ^1, .  We  allow  ^g  m 
this  case.  That  is  the  general  role  by  which  we  are  governed  in  allowing  for  loss,  but  if  we  find  any 
circumstances  which  alter  our  opinion  we  deviate  from  the  role.  I  should  say  this  milk,  when  fresh, 
contained  somewhat  under  8*6  of  non-fatty  solids. 

Mr.  Hopkinson :  Then  may  I  understand  that  the  authorities  at  Somerset  House  receive  as  pure 
milk,  milk  containing  only  8*5  per  cent,  of  non-fatty  solids  ? 

Witness:  No ;  it  depends  on  the  other  constituents. 

Mr.  Hopkinson :  I  xmderstood  you  to  say  that  you  determine  whether  there  has  been  water  addsd 
by  the  amount  of  non-fatty  solids  ? 

Witness :  For  reckoning  the  presumed  quantity  of  added  water  we  take  the  non-fatty  solids  as  ths 


Mr.  Hopkinson :  Then,  for  how  much  of  non-fatty  solids  do  you  say  there  is  added  water? 

Witness :  We  do  not  specii^  any  quantity ;  we  say  it  contains  not  less  than  so  and  so. 

Mr.  Hopkinson :  When  the  non-fatty  solids  reach  a  certain  quantity,  do  you  say  there  is  added  water  ? 

Witness:  No. 

Mr.  Hopkinson :   Supposing  you  found  four  per  cent,  of  non-fatty  solids,  would  you  say  thflce  ii 
added  water? 

Witness :  I  should  say,  from  my  experience,  it  was  not  genuine  milk,  and  treat  it  aeeordingly, 

Mr  Hopkinson :  But  would  you  say  there  was  added  water  ? 

Witness:  Certainly. 

Mr.  Hopkinson :  If  there  were  7  per  cent,  of  non-fatty  solids  would  you  pass  it  ? 

Witness :  No,  I  should  not. 

Mr.  Hopkinson :  Would  you  if  there  were  8  per  cent.? 

Witness :  Not  without  some  inquiry. 

Mr.  Hopkinson  :  Then  when  would  you  pass  it  7  * 

Witness :  It  depends  entirely  on  the  analysis. 

Mr.  Hopkinson :  Would  you  pass  it  at  8*2? 

Witness :  No,  not  without  enquiry. 

Mr.  Hopkinson :  But  at  8*5  you  would  pass  it  ? 

Witness :  I  should  not  be  disposed  to  say  much  about  it  then. 

Mr.  Hopkinson :  Would  you  pass  it? 

Witness :  I  should  if  the  whole  of  the  constituents  were  those  of  genuine  milk. 

Mr.  Hopkinson :  Is  not  the  fat  in  this  milk  the  normal  quantity  or  nearly  so  ? 

Witness :  It  is  a  fair  quantity. 

Mr.  Hopkinson :  Then  there  was  nothing  to  show  as  regards  the  fatty  solids  tliat  it  had  been 
adulterated? 

Witness:  No. 

Mr.  Hopkinson :  Then  I  understand  you  to  say  that  if  thbre  is  8*5  per  cent,  of  non-fatty  eolido,  and 
nothing  else  to  show  that  it  has  been  adulterated,  you  will  pass  it  ? 

Witness:  Yes. 

Mr.  Hopkinson :  Would  you  pass  it  at  anything  undei*  8*5. 

Witness :  I  should. 

Mr.  Hopkinson :  Would  you  pass  it  at  8*2  ? 

Witness :  No,  1  should  not. 

Bir.  Hopkinson :  Would  you  at  8*8  ? 

Witness:  No. 

Mr.  Hopkinson :  Nor  at  8*4? 

Witness  :  Tes,  if  the  other  constituents  were  right. 

Mr.  Hopkinson :  Then  you  draw  the  line  somewhere  between  8*8  and  8*4.  Now,  is  it  not  the  faoi. 
as  shown  by  thousands  of  analyses  made  by  Public  Analysts,  that  the  non-fatty  substances  aT«rage 
about  9  per  cent,  in  pure  milk  ? 

Witness :  That  is  so  according  to  certain  processes,  but  it  would  not  be  so  by  this  process.  M^ 
average  is  higher  than  Mr.  Wanklyn*s,  because  mine  is  founded  on  complete  dryings. 

Mr.  Hopkinson :  Mr.  WanUyn's  is  9*8,  and  you  say  yours  is  something  over  9. 

Witaest :  It  varies  in  individual  cows.  . 
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By  the  Cluunnan  of  the  Bench :  The  resnlta  of  onr*  analysis  are  consistent  with  the  milk  being 
genuine,  and  it  would  be  ntterlj  impossible  for  us  to  say  that  water  had  been  added. 

The  Chairman  :  And  do  yon  go  further,  and  say  that  no  analyst  coold  ascertain  that  fact  ? 

Witness :  Certainly,  it  would  be  impossible. 

The  witness  was  then  cross-examined  by  Mr.  Briggs,  but  no  additional  fact  was  ehcited  thereby.  In 
itply  to  the  Chairman,  he  said  his  experience  was  that  cows  fed  on  grass  give  richer  milk  than  stall-fed 

•OWB. 

Mr.  Carter  Bell,  Public  Analyst  for  Cheshire,  Salford,  and  other  places,  was  called  as  a  witness  for 
the  proseeution.  He  had  tested  about  2,000  samples  of  milk,  in  300  or  400  of  which  he  had  actually 
seen  the  oows  milked.  As  a  rule,  he  had  found  the  milk  of  healthy  and  properly  fed  cows  to  contain 
upwards  of  9  per  cent,  of  non-fatty  solids.  Four  per  cent,  of  added  water  for  the  milk  in  this  case  was 
in  his  opinion  very  low,  as  there  might  be  10  per  cent.    There  must  be  at  least  4. 

By  Mr.  Briggs :  I  should  not  expect  the  non-fatty  matter  to  be  as  low  as  8-2  in  the  milk  of  a  healthy 
flow.  If  yoQ  were  analysing  the  milk  of  a  thousand  cows  you  might  find  it  so  low  in  some  of  them. 
I^wfltfic  gtvritj  is  not  a  sure  test ;  it  is  one  of  the  most  fallacious,  when  taken  alone.  I  invariably  find 
that  the  average  proportion  of  non-fatty  solids  is  from  9*8  to  9*4,  and  this  milk  according  to  the 
Pnblie  Analysts*  standard  would  contain  4  per  cent,  of  added  water. 
Mr.  Briggs  :  Why  do  you  take  9  per  cent,  as  your  standard  ? 

Witness :  Because  it  is  the  peroentage  laid  down  by  the  PubUo  Analysts,  who  represent  the 
analyses  of  about  10,000  cows,  and  they  have  found  9  per  cent,  to  be  a  very  low  standard. 

Mr.  Briggs :  Then  if  you  had  taken  your  standard  at  8-5  instead  of  9  you  would  have  said  there  was 
DO  added  water  ? 

Witness :  If  the  Act  of  Parliament  defined  it  as  pure  milk  at  that  standard,  I  should  not  dispute 
the  law,  but  I  should  still  be  of  opinion  that  it  contamed  added  water. 

Mr.  Hopkinson  :  That  is  to  say  it  would  be  parliamentary  milk,  but  not  natural  ? 
Witness:  Quite  so. 

In  reply  to  the  Chairman,  witness  said  his  experience  was  that  stall-fed  cows  give  richer  milk  than 
eowB  fed  on  grass. 

Biohard  Wardle,  the  defendant,  was  called,  and  denied  that  any  water  had  been  added  to  the  milk. 
In  r^ly  to  Mr.  Hopkinson,  he  said  he  had  sent  a  sample  of  the  milk  to  be  analysed  by  Mr.  Wilkinson, 
the  analyst  for  Stockport,  who  said  there  was  about  3  per  cent,  of  added  water  in  it.    He  had  also  sent 
one  to  Dr.  Otto  Hehner,  of  London,  who,  he  believed,  said  there  was  more  than  3  per  cent.    He  had  a 
refzigerator,  for  the  cooling  of  his  milk,  and  had  plenty  of  water  on  his  farm :  very  good  water  too. 
By  Mr.  Briggs :  It  would  aot  be  possible  for  water  to  get  into  milk  accidentally. 
lb.  Wilkinson  said  he  had  taken  the  same  standard  as  Mr.  Estoourt,  and  his  certificate  showed 
that  there  were  8*66  per  cent,  of  non- fatty  solids,  and  2*86  of  fat. 
I  Mr.  Bstoourt  was  tendered  by  Bir.  Hopkinson,  as  a  witness,  for  the  purpose  of  giving  Mr.  Briggs 

an  opportunity  of  questioning  him,  but  the  latter  did  not  avail  himself  of  the  privilege. 

Mr.  Bell  then  intimated  that  he  had  brought  two  of  his  assistants  with  him,  whom  he  would  like 
to  be  examined. 

Mr.  Hopkinson  said  he  had  not  subpoenaed  anyone  from  Somerset  House  except  Mr.  Bell,  whom 
ha  recognised  as  the  responsible  authority  there,  and  having  examined  him,  he  should  decline  to  call 
anyone  else. 

Mr.  Briggs  said,  in  that  case,  he  should  call  them.  He  then  addressed  the  court  for  the  defenoe. 
He  said,  they  were  asked  to  rule  that  no  milk  should  be  accepted  in  Manchester,  as  pure,  which  does 
not  ooma  up  to  the  standard  laid  down  by  the  Public  Analysts,  and  he  submittted  that  the  Bench  had 
no  right  to  rule  anything  of  the  kind.  The  only  question  they  had  to  decide  was,  had  this  milk  been 
adoUerated  or  not.  Both  the  defendant  and  his  man,  who  superintended  the  milking  and  transmission 
of  iha  milk,  positively  declared  that  no  water  was  added,  yet  the  Bench  were  asked  to  ignore  that 
evidenoe,  because  the  milk  did  not  come  up  to  the  standard  of  the  Public  Analysts. 

Mr.  Biehard  Bannister  and  Mr.  G.  Lewin,  were  then  examined  by  Mr.  Briggs,  and  the  Chairman 
of  the  Bench,  their  evidence  being  substantially  a  repetition  of  that  given  by  Mr.  James  Bell. 

The  Ohairman,  then  asked  Mr.  Bell,  of  Somflnet  House,  if  there  was  a  greater  difficulty  in  analysing 
'  milk  tiian  fresh  milk. 
Mr.  BeU :  None  whateres. 
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The  magistrates  then  retired  to  consider  the  evidence,  and  on  returning  into  court,  Mr.  Lister  said 
that  inasmuch  as  Mr.  Estconrt,  Mr.  Wilkinson,  Mr.  Hehner,  and  Mr.  Oarter  Bell  all  declared  that  water 
had  been  added  to  this  milk,  and  neither  Mr.  James  Bell  nor  the  other  gentlemen  from  Somerset  House 
could  say  that  it  had  not,  the  Bench  were  of  opinion  that  there  must  be  a  oonriotion.  The  defendant 
would  be  fined  20s.  and  the  ordinary  court  costs. 


RECENT    CHEMICAL    PATENTS. 
The  following  speoifieations  have  been  recently  pablished,  and  can   be  obtained  from 
the  Great  Seal  Office,  Carsitor  Street,  Chancery  Lane,  London. 

No. 
1882.  Name  of  Patentee.  Title  of  Patent.  Price. 

1618    J.B.Rogers Electric  Lamps 6d. 

4699    W.Clark Secondary  or  Storage  Batteries 2d.. 

4626    St.  G.  L.  Fex          . .         . .     Seccmdary  Batteries          6d. 

4658    A.  J.  Boult Purification  of  Alcohol 6d. 

4669    J.  Young Treatment  of  Sewage 8d. 

4676    J.  F.  Phillips          . .         . .     Incandescent  Electric  Lamps 6d. 

4692    A.  W.  Beddie          . .         . .     Manufacture  of  Bicarbonate  of  Soda 6d. 

4696    E.Edwards<&A.  F.St.  George  Electric  Lamps 6d. 

4709    A.  J.  Boult Concentrating  Sulphuric  Acid 2d. 

4714    E.  W.  Pamell  <&  J.  Simpson    Manufacture  of  Alkalies 6d. 

4738    W.  H.  Beck Process  for  Integral  Extraction  of  the  Constituent  Principlei 

of  Fatty  Bodies            Sd. 

4735    C.  T.  Kingzett         . .         . .     Secondary  Batteries          4d. 

4766    A.  Khotinsky           . .         . .     Secondary  Voltaic  Batteries         2d. 

4758    J.  &  J.  Addie           . .         . .     Obtaining  Ammonia  from  Furnace  Gases        . .         . .         . .  6d. 

4769    A.  NeUson  &  A.  C.  Thomson    Treatment  of  Carbonaceous  Minerals  for  Oil,  Ammonia,  Ac.  8d. 

4780    S.  F.  Walker  <fe  F.  G.  OUiver    Electric  Lamps 6d. 

4809    R.  Tatham  &  A.  HoUings  . .     Secondary  Batteries          4d. 

4816    E.  J.  Winshurst       . .         . .     Voltaic  Batteries 2d. 

4832    J.  H.  Johnson          . .         . .     Telephones . .         . .         . .  6d. 

4880    A.  M.  Clark Electric  Arc  Lamps           . .  6d. 

4883    P.  R.  de  Faucheux  d'Hamy    Electric  Lamps . .  6d. 

4911    J.  Allmann Electric  Lamps 2d. 

4984    G.  W.  Von  Nawrocki          . .     Manufacture  of  Chloride  of  Lime           • ,  2d. 

4991    J.  E.Liardet&T.Donnithorne  Secondary  Batteries          4d. 

5021    J.  Prosser Combining  Salicylic  Acid  and  Glycerine  for  Admixture  with 

Wines  and  Spirituous  Liquors           . .  2d. 

6030    H.  A.  Bonneville Manufacturing  Anhydrous  Alumina 4d. 

5071    W.  R.  Lake Manufacture  of  Sugar . .  6d. 

5084  *  W.  Young  &  G.  T.  Beilby  . .     Treatment  of  €oal,  &c.,  for  Ammonia 1/0 

6097  R.  Hammond  &  L.  Goldenberg  Secondary  Batteries         2d. 

6098  A  Mackean Electric  Lamps 2d. 

6112    J.  Imray        . .         . .         . .     Separating  Glycerine  from  Fatty  Matters        2d. 


BOOKS,  ifec,  EECEIVED. 
The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal ;  The  Sanitary  Record  ;  The  Miller  ;  The  Provisioner  ;  The  Practitioner ; 
New  Remedies ;  Proceedings  of  the  American  Chemical  Society ;  Le  Practicien ;  The  InYiQ^Jtors 
Record  ;  New  York  Public  Health  ;  The  Scientific  American  ;  Society  of  Arts  Journal  ;  Sanitaiy 
Engineer  of  New  York ;  The  Chemists*  Journal ;  Weekly  Drug  News ;  Sugar  Cane ;  Country  Brewers' 
Gazette  ;  The  Medical  Record ;  The  Grocers*  Gazette ;  London  Water  Supply,  by  Orookea,  Odtinf  and 
Tidy ;  Chemical  Review ;  Independent  Oil  and  Drug  Journal  and  Paint 
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SOCIETY  OF  PUBLIC   ANALYSTS. 
Tn  CouNTEY  Mebtino  of  the  Society  of  Public  Analysts  was  held  on  July  2lBt,  by  a 
trip  up  the  Thames  to  Maidenhead,  Henley  and  Sonning. 

The  Members  who  took  part  in  the  excursion  assembled  at  Paddington,  at  9  a.m., 
took  train  to  Taplow,  and  at  Maidenhead — jn  the  opposite  side  of  the  river,  embarked  in 
a  gteam  launch,  kindly  furnished  by  Mr.  Wigner,  the  President.  Lunch  was  served  on 
board,  and  an  excellent  dinner  at  the  '*  French  Horn,'*  Sonning.  Most  of  the 
exeorsioDists  returned  by  launch  to  Maidenhead,  arriving  very  late  at  Paddington,  after 
having  spent  a  most  enjoyable  and  satisfactory  day. 

The  names  of  Mr.  J.  McCarthy,  Government  Analyst,  Trinidad,  and  of  Mr.  A.  Percy 
Ho^g,  were  read ;  the  former  for  election  as  Member,  the  latter  as  Associate. 


ANALYSIS  OF  A  SAMPLE  OF  NEW  ZEALAND  COAL. 
By  Otto  Hehnbr. 
Read  before  the  Society  of  tubiic  Analysts  on  the  2Sth  June^  1888. 
Son  Ji^uiMioa  having  recently  taken  place  as  to  the  value  of  New  Zealand  Coal  as  a  fuel, 
tlie  following  results  of  a  somewhat  full  analysis  may  be  worthy  of  being  placed  on  record. 
The  sample  to  which  the  results  refer  consisted  of  large  brownish  black  lumps,  many 
d  which  showed  woody  structure ;  the  fractures  were  conchyloid,  the  surface  shiny  and 
lughly  reflecting.     It  was  interspersed  with  a  considerable  amount  of  an  amber  coloured 
niio.    When  powdered  it  appeared  chocolate -brown.     It  burned  readily,  the  flame  being 
ttright  and  very  smoky.     Its  ash  was  light  and  reddish  brown. 
It  consisted  of  : — 

Water  (loss  at  212*^  F) 2009 

Organic  and  Volatile  Matter 75'19 

Ash     4-72 

10000 
The  organic  and  volatile  constituents  had  the  following  percentage  composition  : — 

Carbon  71-26 

Hydrogen 6*62 

Oxygen 21-68 

Nitrogen     106 

Sulphur -48 

100-00 
The  ash  was  composed  of: — 

Silica 27-26 

Alumina 26-48 

Oxide  of  Iron   12-98 

Lime 2019 

Magnesia  8*42 

Sulphuric  Acid 9-47 

\  and  Loss 0-20 

100-00 
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From  these  figures  the  composition  of  the  -coal  itself  ealenlates  as  under  : — 

Water 20-09 

Carbon    68-68 

Hydrogen 4-23 

Oxygen  16-23 

Nitarogen     -80 

Sulphur -86 

Silica 1-29 

Alumina    1-25 

Oxide  of  Iron   -61 

Lime -95 

Magnesia   -16 

Sulphuric  Acid . .  -44 

Alkalies 01 

10000 
One  ton  famished  8458  cabie  feet  of  gas  and  8  cwt.  of  coke. 

The  very  high  proportion  of  water  contained  in  the  sample  is  very  remarkable.  It  was 
so  loosely  combined,  that  even  at  ordinary  temperature  it  gradually  escaped,  the  coal 
crumbling  to  small  pieces.  The  large  amount,  as  well  as  the  high  percentage  of  oxygen 
characterise  the  so-called  coal  as  a  lignUe,  with  which  conclusion  the  physical  characters 
of  the  sample  are  in  perfect  harmony. 

The  resin  to  which  I  have  referred  has  not  been  farther  analysed.  It  was  found  to  be 
insoluble  in  all  ordinary  menstrua,  such  as  alcohol,  ether,  carbon  di^ulphide,  benzene  oir 
chloroform,  and  neither  attacked  by  boiling  alcoholic  potash,  nor  by  fusing  alkali.  On 
heating  it  swells  up  considerably  and  undergoes  decomposition,  but  does  not  fase. 

The  coal  may  be  valuable  as  a  gas  coal  and  for  local  consumption,  but  the  large 
proportions  of  water  and  of  oxygen  militate  against  its  use  as  a  steam  producer,  only  58  per 
cent,  of  it  being  really  combustible. 


THE    CAUSE   OF  A  PECULIAR   CONDITION   OF   SOME   AMERICAN  WATER 

SUPPLIES. 
By  Chas.  R.  Flbtcheb,  Lecturer  on  Chemistry,  Boston  University  ;  State  Assayer, 

Massachusetts. 
Bead  before  the  Society  of  Puhlic  Analysts,  on  27th  June,  1888. 
Thb  peculiar,  disagreeable,  and  truly  alarming  condition  of  the  public  water  supply  of  the 
city  of  Boston,  about  a  year  ago,  caused  anxiety  and  alarm  :  for  the  cause  of  the  contami- 
nation was  unknown,  although  sought  for  at  di£ferent  times  by  the  chemist  of  the  Water 
Commissioners ;  and  the  bad  flavor  and  odor  caused  illness  and  disgust ;  and  the  water 
works  had  already  cost  several  millions  of  pounds,  and  now  the  supply  had  been  several 
times  affected  by  a  similar  flavor  during  several  years,  for  a  short  period  and  in  less  degree. 
The  valuable  water  supplies  of  eleven  other  cities  had  been  also  affected,  since  1864,  with 
probably  the  same  trouble.  In  the  winter  of  1881-2,  the  Boston  supply  was  very  bad, 
not  fit  for  domestic  purposes  on  account  of  the  odor  and  flavor.  This  has  been  commonly 
recognised  under  the  name  of  *'  cucumber  taste,"  as  it  resembles  somewhat  the  taste  of 
water  in  which  cucumbers  had  soaked.  But  now  the  taste  was  worse,  almost  fishy,  and 
often  caused  nausea,  and  always  disgust. 
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It  gave  me  pleasure  to  examine  the  water  from  a  chemical  point  of  view,  with  analyses, 
and  report  to  a  leading  society  of  physicians,  called  together  to  discuss  the  situation  ;  for 
the  physidans  were  aroused,  and  the  people  anxious.  The  only  thing  I  noted  was  the 
higher  percentage  of  **  alhuminoid  ammonia  *'  than  that  reported  in  previous  analyses  of 
this  water.  Expressing  the  helief  that  with  an  appropriation  of  a  small  sum  the  .cause  could 
be  now  detected  in  some  low  form  of  vegetahle  (possibly  animal)  growlh,  the  sum  was  being 
raised,  when  the  Water  Commissioners  were  aroused  by  the  public  cry  and  compelled  to 
order  an  investigation. 

A  chemist  had  been  employed  to  make  analyses  for  years,  but  had  never  found  the 
eanse,  possibly  in  consequence  of  unfavorable  conditions. 

The  common  sense  and  scientific  examination  carried  out  in  1881-2  was  successful, 
and  is  of  great  value. 

It  was  found  that  the  bad  flavor  was  intensified  by  heat,  and  also  the  odor — which  was 
slight  when  the  water  was  cold,  became  very  strong  and  disagreeable.  Samples  of  the 
water  were  collected  under  many  different  conditions,  from  the  suifuce  and  at  depth,  and 
from  all  points  of  the  supplies. 

It  was  found  by  chemical  analysis  of  filtered  and  of  unfiiltered  wat'^r,  taken  from  the 
different  positions  in  the  lakes  and  reservoirs,  1st,  That  there  was  considerably  more 
nitrogenous  matter  in  suspension  at  the  effluent  gate-house  (of  the  btorage  basin  which  was 
particularly  afiected)  than  at  the  influent  gate-house  ;  and  2nd,  That  there  was  not  much 
difference  in  the  amount  of  such  matter  in  solution  in  the  two  specimens. 

UmriLTSBED  Specimens.  Free  Aioionu.  Albumin.  Ammonu. 

Influent  gate-house  (10)  000        . .         . .        0272 

Effluent  gate-house  (10)  0  026  0-460 

FiLTBRED  SpEcncBKS.  Free  Amhonia.  Ai/BUMin.  Ahmonia. 

Influent  gate-house  (10)  0034      ..         ..        0*274 

Effluent  gate-house  (10)  0032       ..         ..        0-296 

The  increase  in  the  amount  of  free  ammonia,  noticed  by  comparing  the  latter  table 
with  the  former,  is  due  to  the  fact  that  the  specimens  stood  one  day  longer  in  one  case 
than  in  the  other  case,  before  the  analyses  were  made.  It  was  found  that  the  waters 
ondergo  a  gradual  change  by  standing,  and  that  the  results  of  this  change  can  be  detected 
by  analysis.  The  change  consists  in  further  oxidation  of  the  nitrogenous  matter,  leading  to 
an  increase  in  the  amount  of  free  ammonia,  and  finaliy  to  destruction  of  the  material  which 
imparts  the  taste  and  odor  to  the  water.  Chemical  analyses  were  made  of  specimens  from 
aU  portions  of  the  supplies — both  those  affected  and  those  not  afiected  by  the  bad  flavor. 
It  was  found  that  the  chemical  evidence  was  in  accordance  with  that  obtained  by  the  senses, 
that  is,  the  waters  which  tasted  **  fishy/'  '*  metallic/'  cucumbery, '  contained  more  **  albu- 
minoid ammonia/'  than  those  which  did  not  carry  the  bad  flavor. 

An  attempt  was  then  made  to  determine  whether  the  substance  which  caused  the  taste 
was  at  the  bottom  of  the  lake  or  not.  The  mud  when  first  filtered  from  the  water  had  no 
odor,  nor  the  water  any  bad  taste  at  such  depth.  The  question  at  once  suggested  itself  : 
Did  the  taste  come  from  something  situated  on  some  other  part  of  the  bottom,  or  might  it 
btt  developed  by  contact  of  the  mud  and  bottom  water  with  air  ? 

A  thin  layer  of  the  mud  on  a  filter  paper  gave  in  half-an-hour  the  same  odor,  which 
increased  for  a  time  then  disappeared.    There  was  evidently  something  in  the  bottom  mud 
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capable  of  giving  the  odor,  by  contact  with  air.  A  careful  microscopic  examination 
revealed  phots  belonging  to  the  Nostoc  family  in  qnantity.  Some  were  separated  bnt  gave 
no  odor.  Spicules  of  a  sponge  were  also  noticed,  and  later  an  examination  of  the  screens 
at  the  gate-hoUse  showed  an  amount  of  this  sponge,  with  the  grass  and  leaves  which  had 
collected  there.  The  same  bad  odor  was  there  more  manifest,  and  a  series  of  experiments 
showed  that  the  odor  came  from  ihia  fresh  vrater  nponge.  All  agreed  that  the  odor  from  it 
was  identical  with  the  peculiar  flavor  of  the  water. 

The  specimen  is  known  as  Spongilla  fiuviatilis  And,  It  abounds  in  some  localities, 
easily  decomposes,  and  gives  then  a  very  strong  odor.  By  drawing  off  the  water  from  one 
water  basin,  large  quantities  were  found  in  some  places  growing  on  rocks,  from  which  it 
was  easily  detached.  The  experiments  connected  with  this  investigation  were  conducted 
according  to  the  English  rules  of  chemical  analysis.  The  best  way  to  detect  the  odor  in 
water  but  slightly  affected  was  to  pass  a  pint  or  so  through  ordinary  filter  paper.  This 
paper  will  then  reveal  the  odor,  though  it  may  be  quite  impossible  to  detect  it  directly,  even 
when  the  water  is  heated.  This  test  is  delicate,  and  may  sever  others.  Indeed,  it  is  in 
the  hope  that  a  knowledge  of  this  trouble  in  America  may  be  of  service  to  the  Public  Analysts 
of  England  that  I  have  requested  of  the  Water  Commissioners  access  to  the  report,  the 
substance  of  which  is  here  presented,  ^ 

As  this  flavor  has  been  occasionally  noticed  since  1854  in  this  country,  it  is  of  peculiar 
interest  in  connection  with  the  valuable  statistics  and  discussions  on  water  supplies  of  the 
Society  of  Public  Analysts,  England. 

In  connection  with  this  condition  of  the  Boston  water  there  were  various  representa- 
tives, unjustly  dignified  by  the  name  of  "  theories,"  sometimes  by  intelligent,  osually  by 
ignorant  men,  who  possessed  practically  no  knowledge  of  the  subject. 

The  value  of  this  successful  investigation  in  stopping  anxiety  and  alarm  (for  as  soon 
as  the  cause  was  known,  a  remedy  soon  followed),  in  pointing  out  to  other  large  cities  the 
probable  cause  of  a  similar  condition,  and  in  regaining  the  respect  of  the  press  and  the 
public  for  chemical  analysis  of  waters,  was  large. 


COFFEE  AND  CHICORY  LABELLED  AS  A  MIXTURE. 
At  a  recent  meeting  of  the  Manchester  and  Salford  Grocers'  Association,  a  case  was 
mentioned  which  tends  to  show  what  the  opinion  of  the  Home  Office  is  where  traders  have 
been  convicted  for  selling  this  class  of  goods.  The  case  was  that  of  a  firm  of  grocers  named 
J.  M'Mitchell  and  Co.,  Bnrrow-in-Fumess,  who  were  summoned  before  the  local  magistratee 
under  the  Sale  or  Food  and  Drugs  Act,  for  selling  a  mixtute  of  chicory  and  coffee.  The 
magistrates  fined  Messrs.  M'Mitchell  &b  and  costs,  although  it  was  proved  that  the  article 
was  labelled  as  an  admixture  of  coffee  and  chicory,  and  that  the  defendants'  assistant  told 
the  person  who  purchased  it  that  it  was  not  pure  coffee,  but  a  mixture  of  coffee  and  ohicorj. 

Messrs.  M'Mitchell  and  Co.,  wrote  to  the  Home  Office  on  the  subject,  and  reeeived 
the  following  reply : — 

**  Gentlemen, — I  have  laid  before  the  Secretary  of  State  your  letter  of  the  19th  inst., 
calling  attention  to  the  proceedings  against  you  under  the  Sale  of  Foods  and  Drugs  Act, 
and  I  am  to  acquaint  you  that  he  must  decline  to  interfere  with  the  decision  of  the  jostioea. 
I  am,  gentlemen,  your  obedient  servant,  A.  F.  C.  LLDDELL." 
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APPLICATION   OF  THE   COPPER-ZING   COUPLE   TO   THE  ESTIMATION   OF 

NITRATES  IN  WATER. 

Bt  Robebt  Bbbwbb  Lee,  B.So.,  F.S.C, 
Of  Birkbeok  Laboratory,  Universal  College,  London. 

Soke  time  ago  I  had  occasion  to  consider  the  most  readily  available  methods  of  esti- 
mating nitrates  in  the  process  of  water  analysis. 

Gram's  method  by  reduction  to  nitric  oxide  was  foond  most  satisfactory  for  regular 
use  in  the  laboratory ;  but  we  were  also  in  need  of  a  handy  method  applicable  in  circum- 
ittnees  where  few  of  the  appliances  of  an  analytical  laboratory  were  accessible. 

In  the  Journal  of  the  Chemical  Society,  vol.  zxxix,  page  100,  Mr.  Whiteley  Williams 
describes  a  process  of  reducing  the  nitric  acid  to  ammonia  by  a  copper- zinc  conple,  and 
Msslerising  a  few  cubic  centimetres  of  the  water  so  treated. 

On  endeavouring  to  repeat  Mr.  Williams*  experiment,  only  inaccurate  results  were 
obtained.  After  trying  various  modifications  of  the  method,  I  came  to  the  conclusion  that 
the  following  are  the  conditions  of  greatest  accuracy. 

1.  The  nitric  acid  should  only  be  present  in  small  quantity — bcbt  not  more  than  10  or 
12  grains  per  gallon.  Waters  containing  more  than  this  should  be  proportionately  diluted 
with  distilled  water. 

2.  The  couple  is  most  active  in  slightly  acid  solutions.  I  find  it  best  to  acidify  with 
oxalic  acid,  which  has  the  advantages  both  of  precipitating  the  lime,  and  of  forming  nin 
iniolnble  compound  with  the  zinc. 

The  method  of  procedure  is  as  follows  : — The  couple  is  made  by  immersion  of  clean 
line  foil  in  a  8  per  cent,  solution  of  copper  sulphate  for  10—15  minutes.  It  is  then  gently 
vished,  and  about  1  square  decimetre  placed  in  a  wide- mouthed  stoppered  bottle  of  800 — 
400  c.c.  capacity.  About  0*5  gramme  of  oxalic  acid  is  added,  and  the  bottle  filled  with  the 
witer  to  be  analysed.  The  reduction  may  then  safely  be  assumed  to  take  place  iu  the  cold 
in  24  hoars.  But  if  the  bottle  be  heated  in  a  water-bnth  to  55^ — 60^  C.  the  reduction  will 
be  found  to  be  completed  in  1^  to  2  hours. 

From  2  to  10  c.c.  of  the  water  are  now  caicfali>  wlJiJiav^n  iu  a  graduated  pipette, 
Dttde  up  to  50  c.c.  in  the  Nessler  glass  with  ammonia-free  water,  and  nesslerised  in  the 
Qsoal  way. 

The  nse  of  oxalic  acid  enables  the  temperature  to  be  raised  to  60^  0.  without  loss  of 
ammonia,  and  the  reduction  is  then  completed  rapidly.  The  oxalic  acid  used  must  of 
eouse  be  free  from  ammonia  and  nitric  acid. 

Attempts  were  made  to  use  granulated  zinc  instead  of  zinc  foil  for  making  the  couple ; 
but  the  couple  so  obtained  was  weaker  and  more  uncertain  in  its  action. 

The  following  are  the  results  of  the  experiments  made.  When  not  otherwise  stated,  I 
worked  upon  dilute  solutions  of  potassium  nitrate  of  known  strength ;  but  in  the  ease  of 
natural  waters  the  figures  obtained  are  ron^pared  with  determinations  by  Cmm*s  method. 

As  the  work  was  with  a  view  to  water  analysis,  the  results  are  stated  in  grains  per 
gidkm  of  nitric  acid  (N.O^. 
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In  the  first  seveD  experiments,  granulated  zinc  was  employed  for  making  the  conple, 
and  the  quantity  of  oxalic  acid  varied  from  1  to  2  grams. 

N.O,  present.                    N.O,  found.  Remarks. 

1 700     7-22     2  hours  at  60«  0. 

2 3-60     417     2  hours  at  60«»  0. 

8 1400     13-90     20  hours  in  cold. 

4 -^OS                     ....(a)3-89     2  hours  at  GO"*  C. 

(Orum)        __(5)4.i7     24  hours  in  cold. 

5 303(Crum)  300     2  hours  at  60*  C. 

6 600     4-72     24  hours  in  cold. 

7 1000     7-78     24  hours  in  cold. 

After  this,  zinc  foil  was  employed. 

8 700     6-96     2  hours  at  60*. 

9 4-20     3-90    48  hours  in  cold. 

10 5-00     5-28     18  hours  in  cold. 

11 100    -96     20  hours  in  cold. 

12 62-26  (Crum)  43-36     40  hours  in  cold. 

18 62-26       „      61-31     The  water  was  diluted 

to  10  times  its  original 
volume,  then  stood  on 
couple  20  hours  in  cold. 

14 17*90  (Oram)  16-66     40  hours  in  cold. 

16 1-40     1-44     2hour8at56<»— 60*>C. 

16 , 4-20     417     2hoursat66<>— WC. 

17 618(Cram)  615     IJ  hours  at  BO^  C. 

18 1-44  (Crum)  1-44     li  hours  at  60«»  C. 

19 5-97  (Crum)  6-20     1 J  hours  at  60*  C. 

In  experiments  8  to  14  the  quantity  of  oxalic  acid  varied  from  0*5  to  1*0  gram  ;  and 
in  the  last  6  experiments  it  was  0*5  gram. 

In  conclnsion,  I  wish  to  record  my  obligations  to  Dr.  Graham,  in  whose  laboratory  these 
experiments  were  made. 

MILK  ANALYSIS  IN  BOSTON,  U.S.A. 
In  connection  with  extracts  from  Dr.  BelFs  new  book  on  Milk  Analysis,  &o.,  printed  on 
another  page,  the  following  analyses  made  during  one  year,  by  the  Analyst  of  Boston,  will,  no 
doubt,  be  of  interest  to  oar  readers,  as  showing  the  standard  adopted  in  that  city. 

Milk  Analyses  made  During  the  Year. 

Total  Fatty  Bolide  Peroent.of 

Bolidd.  matter.  not  fat.  Water. 


Cream 

No. 

Gravity. 

percent. 

1 

1-028 

H 

2 

H 

8 

5 

4 

8 

6 

2 

6 

4-5 

7 

4 

8 

4-6 

9 

7 

10 

6 

11 

7 

12 

7-6 

18 

6 

14 

4 

16 

5 

16 

7 

17 

9 

18 

»t 

6-5 

9-20  0-42  8-78  90*80  16 

7-85  098  6-87  92-15  85 

10-60  1-46  9-05  89-60  20 

12-80  216  10-66  8720 

7-42  0-68  6-84  92-68  40 

11-16  1-46  9-69  88-85  16 

9-60  1-82  8-18  90-60  26 

11-20  1-68  9-62  88-80  16 

10-98  2-16  8-88  89-02  16 

10-25  1-66  8-60  89-76  80 

11-15  2-15  900  88-86  16 

1870  218  11-62  86-30  pora. 

10  26  1-92  8  83  89-76  80 

10-87  1-80  907  8913  16 

10-40  1-68  8-82  89  60  20 

10-60  1-95  8-66  89-40  20 

10-45  2-66  780  89-66  20 

10-40  1-82  8-68  8960  20 

1106  8a9  8-86  88*96  16 
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FOOD  ADULTERATION  IN  FRANCE. 
The  following  Analyses  were  made  at  the  Paris  Monieipal  Chemieal  Laboratory,  daring 


Good. 


the  month  of  June,  1883 : — 

Nfttnre  of  the 
SftinitlM  Analysed. 

Wme« 71 

Vinegars 1 

Beers   16 

Ciders — 

Aloobolt  and  Liqneiini  — 

Syrnps 1 

Waters    15 

Milk*   44 

Malt — 

Butters    16 

Oils 8 

Floors 6 

Dough,  Bread 1 

Sweetmeats — 

Meats  — 

Preserves 3 

Salt,  Pepper   6 

Chicory,  Co£Fee,  Tea  . .  — 

Chocolates 1 

Honeys    — 

Confitures — 

Colonring  Materials  . .  2 

Toys     — 

Coloured  Papers    ....  — 

Tins 2 

Spices 8 

Pharmaceutical     Pro-l  __ 

ducts J 

Perfumery 5 

Various    22 


PMubla. 

67 
3 


1 
2 

3 
173 


Bad. 


Not  Injuiotu. 
412 
1 


2 
197 

2 

4 
8 


1 

13 
7 


InJnrioiM. 
13 


3 
12 
21 


11 


TotiOi. 

663 

6 

21 

6 

14 

1 

41 

414 

17 
8 

13 
3 

1 
1 
6 
18 
2 
8 


6 
43 


Total 220 


247 


663 


76 


1,206 


THE  BUTTER  AND  CHEESE  LAW  IN  THE  UNITED   STATES. 

Ai  oar  readers  may  not  have  seen  the  law  of  Boston,  which  specially  relates  to  these 

"Was,  we  print  it  below  : — 

[Chap.  292,  Acts  op  1881.] 

An  Act  to  prevent  Deception  in  Sales  of  Batter  and  Cheese. 

fi<  U  enacted,  dbe,^  <u  followi  : — 

BicnoN  1.  Whoever,  by  himself  or  his  agents,  shall  sell,  expose  for  sale,  or  have  in  his  possession 
*ith  intent  to  sell,  any  article,  substance  or  compound,  made  in  imitation  or  semblance  of  butter  or  as 
&  nbititnte  for  batter,  and  not  made  exclusively  and  wholly  of  milk  or  cream,  or  containing  any  fats, 
^  or  grease  not  produced  from  milk  or  cream,  shall  have  the  words  "  adulterated  butter ;  **  or  if  such 
nWtate  is  the  compound  known  as  oleomargarine,  then  the  word  '*  oleomargarine,*'  stamped,  labelled* 
(*  mided,  in  printed  letters  of  plain  Roman  type  not  less  than  one  inch  in  length,  so  that  said  word 
t  be  easily  defaced,  upon  the  top  and  side  of  every  tub,  firkin,  box,  or  package  containing  any  of 
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said  article,  sabstance,  or  compound.  And  in  case  of  retail  sales  of  any  of  said  article,  substanoe,  or 
oompoond  not  in  the  original  packages,  the  seller,  by  himself  or  his  agents,  shall  attach  to  each  package 
so  sold  at  retail,  and  deliyered  with  said  package  to  the  purchaser,  a  label  or  wrapper  bearing  in  a 
conspicuous  place  upon  the  outside  of  said  package  the  words  '*  adulterated  butter,''  or  the  word 
**  oleomargarine,"  as  herein  previded,  in  printed  letters  of  plain  Roman  type  not  less  than  one-half 
inch  in  length. 

Sbot.  2.  Whoever,  by  himself  or  his  agents,  shall  sell,  expose  for  sale,  or  have  in  his  possession 
with  intent  to  sell,  any  article,  substance,  or  compound,  made  in  imitation  or  semblance  of  oheeee,  or  aa 
a  substitute  for  cheese,  and  not  made  exclusively  and  wholly  of  milk  or  cream,  or  oontaining  any  fats, 
oils,  cm:  grease  not  produced  from  milk  or  cream,  shall  have  the  word  '*  imitation  cheese,"  stamped, 
labelled,  or  marked  in  printed  letters  of  plain  Roman  type  not  less  than  one  inch  in  length,  so  that  said 
words  cannot  be  easily  defaced,  upon  the  side  of  every  cheese  doth  or  band  around  the  same,  and  upon 
the  top  and  side  of  every  tub,  firkin,  box,  or  package  containing  any  of  said  article,  substance,  or  com- 
pound. And  in  case  of  retail  sales  of  any  of  said  article,  substance,  or  compound  not  in  the  original 
packages,  the  seller,  by  himself  or  his  agents,  shall  attach  to  each  package  so  sold  at  retail,  and  deliver 
with  said  package  to  the  purchaser,  a  label  or  wrapper  bearing  in  a  conspicuous  place  upon  the  oatside 
of  said  package  the  words  "  imitation  cheese,"  in  printed  letters  of  plain  Roman  type  not  less  than  one- 
half  inch  in  length. 

Sect.  S.  Whoeyer  sells,  exposes  for  sale,  or  has  in  his  possession  with  intent  to  sell  any  article, 
substance,  or  compound,  made  in  imitation  or  semblance  of  butter,  or  as  a  substitute  for  butter,  except 
as  provided  in  section  one ;  whoever  sells,  exposes,  for  sale,  or  has  in  his  possession  with  intent  to  sell, 
any  article,  substance,  or  compound  made  in  imitation  or  semblance  of  cheese,  or  as  a  substitute  for 
cheese,  except  as  provided  in  section  two,  and  whoever  shall  deface,  erase,  cancel,  or  remove  any  muk, 
stamp,  brand,  label,  or  wrapper  provided  for  by  this  act,  or  change  the  contents  of  any  box,  tub,  article, 
or  package  marked,  stamped,  or  labelled  as  aforesaid,  with  intent  to  deceive  as  to  the  contents  of  said 
box,  tub,  article,  or  package,  shall  for  every  such  offence  forfeit  and  pay  a  fine  of  one  hundred  dollars, 
and  for  a  second  and  each  subsequent  offence  a  fine  of  two  hundred  dollars,  to  be  recovered  with  costs 
in  any  court  of  this  Gommonwealth  of  competent  jurisdiction  ;  and  any  fine  paid  shall  go  to  the  city  or 
town  where  the  offence  was  committed. 

Sect.  4.  It  shall  be  the  duty  of  every  inspector  of  milk  to  institute  complaint  tor  violating  the 
provisions  of  this  act  whenever  he  has  reasonable  cause  for  suspicion,  and  on  the  information  of  .any 
person  who  shall  lay  before  him  satisfactory  evidence  on  which  to  sustain  the  same.  It  shall  be  the 
duty  of  said  inspector  to  take  specimens  of  suspected  butter  or  cheese,  and  cause  the  same  to  be 
analyzed  or  otherwise  satisfactorily  tested,  the  result  of  which  he  shall  record  and  preserve  as  evidence; 
and  a  certificate  of  such  result,  sworn  to  by  the  analyzer,  shall  be  admitted  in  evidence  in  all  prosecu- 
tions under  this  act.  The  expense  of  such  analysis  or  test,  not  exceeding  twenty  dollars  in  any  one 
case,  may  be  included  in  the  costs  of  prosecution. 

Sect.  5.  For  the  purposes  of  this  act  the  terms  '*  butter  "  and  **  cheese "  shall  be  understood 
to  mean  the  products  usually  known  by  these  names,  and  which  are  manufactured  exclusively  from  milk 
or  cream,  or  both,  with  salt  and  rennet,  and  with  or  without  coloring  matter. 

Sect.  6.    All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby  repealed. 


Plastbb  of  Pabis  in  Floub. — ^If  we  may  belieye  the  following,  the  adulteration  law  of 
Gennany,  stringent  as  it  is,  is  not  strong  enough  to  prevent  snoh  adulterations  as  we  in 
England,  at  least  of  late  years,  never  meet  with  :—'*  Dr.  Skalweit,  the  analyst  of  the 
Local  Board  of  Health  of  Hanover,  Germany,  had  occasion  recently  to  examine  two 
samples  of  floor.  He  foond  one  to  contain  7i  per  cent,  and  the  other  12i  per  cent,  of 
plaster  of  Paris.    The  miller  has  been  arre8ted.'*T-3ft/Z^. 


Ebbatum. — In  the  Analyst  of  Jmie,  1888,  page  108,  line  21  from  top,  ini0rt  the  words 
*'  lesi  than ''  before  "  1*8  per  cent." 


THE    ANALYST.  141 


THE  ANALYSIS  AND  ADULTERATION  OF  FOODS. 
Bt  James  Bell,  Ph.  D.,  &e,,  Prinoipal  of  the  Somerset  House  Laboratory. 
Partn. — Pablished  for  the  Committee  of  Coanoil  on  Edaoation  by  Chapman  &  Hall. 
InriAD    of  reviewing  this  book  at  present,  we  reprint  from  it  for  the  information  of 
PnUio  Analysts,  the  description  of  some  of  the  processes  used  in  the  Somerset  House 
laboratory  in  the  analysis  of  milk,  and  especially  the  description  of  the  process  which 
ii  earned  out  there  for  the  analysis  of  soar  milk. 


Total,  Solids. — ^The  determination  of  the  total  solid  matter  in  fresh  milk  is  a  comparatiyely 
ttiy  operation.  Fvre  grams  of  the  milk  are  weighed  in  an  aceorately  tared  platinum 
capsule,  which  is  placed  on  an  aperture  of  a  water-bath  and  at  the  end  of  about  three  hours, 
or  less,  when  the  residue  is  sufficiently  dry,  the  capsule  is  removed  to  a  water-oven  to 
complete  the  drying.  The  capsule  is  afterwards  weighed  at  intervals  till  a  constant  weight 
is  obtained.  It  is  important  that  the  bottom  of  the  capsule  should  be  flat,  or  nearly  so, 
ind  that  the  size  should  be  such  that,  after  the  whole  of  the  water  has  evaporated,  the  dry 
residue  will  be  left  in  the  form  of  a  thin  film. 

It  has  sometimes  been  recommended,  in  order  to  fieuiilitate  perfect  drying,  that  a  known 
^Qintity  of  sand  or  pulverized  glass  should  be  added  to  the  milk  in  the  capsule  ;  but  this, 
tecording  to  our  experience,  is  unnecessary,  if  care  is  taken  to  employ  a  capsule  of  the 
description  mentioned. 

Non-fatty  SoUds  and  Fat. — When  the  milk  is  fresh,  a  quantity  of  exactly  10  grams 
may  be  weighed  in  a  platinum  capsule  containing  a  glass  .stirrer.  The  most  suitable  size  of 
the  capsule  for  this  purpose  is  one  having  a  diameter  of  8  inches  and  a  depth  of  1  inch. 
The  capsule  is  placed  on  an  aperture  of  a  water-bath,  and  its  contents  evaporated  almost  to 
dryness.  It  is  of  advantage  to  keep  the  milk  well  stirred  during  the  process  of  drying,  in 
order  to  insure  that  the  solid  residue  be  obtained  in  a  condition  favourable  for  the  complete 
extraction  of  the  fat.  The  milk  residue  should  neither  be  too  moist  nor  too  dry,  as  either 
eonditioD  tends  to  prevent  the  removal  of  the  last  traces  of  fat.  If  the  evaporation  has 
been  carried  too  far,  the  residue  may  be  carefully  mobtened  either  with  a  very  small  quantity 
of  water,  or  of  alcohol.  When  the  proper  point  has  been  reached,  the  mass  is  treated 
repeatedly  with  ether,  the  sturrer  being  each  time  used  to  pulverize  the  solid  matter  which, 
in  order  to  insure  that  no  portion  escapes  the  action  of  the  solvent,  should  assume  a  fine 
state  of  division.  The  ether  is  used  warm  for  the  last  three  treatments.  After  each  washing 
the  ethereal  solution  .of  the  fat  is  carefully  poured  off  through  a  small  Swedish  filter 
not  exceeding  8i  inches  in  diameter.  To  remove  the  last  traces  of  fat  from  the  filter,  the 
upper  part  is  cut  off,  divided  into  small  pieces,  which  are  placed  in  the  remaining  portion 
of  the  filter  in  the  fonnel,  and  washed  with  a  little  ether.  The  filtrates  are  received  into  a 
tared  beaker  frtnn  which  the  ether  is  gently  evaporated,  and  the  fatty  residue  finally  dried 
in  a  water-oven  until  the  weight  is  constant. 

The  capsule  containiDg  the  non-fatty  residue  is  placed  on  the  open  water-ba&'for  two 
hours,  and  subsequently  for  two  or  more  hours  in  a  closed  water-oven  kept  at  212^F. 
(lOO^C),  until  a  constant  weight  is  arrived  at.  This  result  should  be  obtained  in  the  time 
stated  if  the  milk  solids  have  been  finely  pulverised  in  the  process  of  fat  extraction. 

The  determination  of  the  fat,  non-fatty  solids  and  ash,  should  be  made  in  duplicate ; 
and,  as  a  further  check  on  the  analysis,  the  total  amount  of  milk  solids  may  be  ascertained 
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in  a  third  portion  of  the  milk,  which  may  afterwards  be  used  for  one  of  the  determinations 
of  the  ash.  It  ought  to  be  observed  that,  for  some  reason,  probably  connected  in  some  way 
with  the  presence  of  fat,  the  final  weighing  of  the  total  solids  is  seldom,  if  ever,  so  satisfac- 
tory as  that  of  the  non-fatty  solids.  In  no  case,  therefore,  would  we  advise  that  the  non- 
fatty  solids  should  be  determined  by  deducting  the  weight  of  fat  actually  obtained  from  that 
of  the  total  solids. 

▲MALTSIS   OF  SOUB   MILK. 

It  not  unfrequently  happens  that  an  analysis  has  to  be  made  of  samples  of  milk  which  have 
been  kept  for  some  time— that  is,  for  a  period  of  from  two  or  three  days  to  about  £Diir 
weeks — during  which  time  the  milk  has  become  sour  and  coagulated.  In  such  cases  a 
slight  diminution  in  the  non-fatty  solids  will  have  taken  place,  as  the  result  of  an  incipient 
form  of  fermentation  which  changes  a  portion  of  the  milk-sugar  chiefly  into  lactic  acid,  and, 
to  a  smaller  extent,  into  alcohol  and  carbonic  acid  gas.  It  is,  no  doubt,  owing  to  the 
formation  of  a  little  alcohol  that  the  depreciation  of  the  non-fatty  solids  is  due,  as  milk- 
sugar  changes  into  lactic  acid  practically  without  any  loss  of  weight ;  and  as  the  acid  is  not 
volatile,  its  weight  is  correctly  indicated  on  drying  the  milk.  But  the  weight  of  the  sugar 
decomposed  by  alcoholic  fermentation  is  almost  entirely  lost,  as  the  alcohol  disappears  on 
evaporation,  and  only  the  small  portion  of  carbonic  acid  gas  which  is  held  in  solution  in  the 
milk  is  retained  on  neutralizing  the  milk  as  after-mentioned.  It  is  evident,  therefore,  that 
some  allowance  should  be  made  for  decomposition  in  the  way  of  addition  to  the  amount  of 
non-fatty  solids,  according  to  the  time  the  milk  has  been  kept,  in  order  to  obtain  a  correct 
estimate  of  the  composition  of  the  milk  before  any  change  had  taken  place. 

It  has  been  alleged  that  the  fat  in  sour  milk  increases  at  the  expense  of  the  albuminous 
matter ;  but  the  results  of  cur  investigation  show  that  the  statement  is  without  foundation. 
It  is  not  unusual  to  obtain  from  sour  milk  about  '05  per  cent,  of  fat  more  than  from  the 
same  milk  in  the  fresh  state,  but  this  arises  partly  from  the  fact  that,  owing  to  the  diminu- 
tion of  the  non-fatty  solids,  100  parts  of  the  decomposed  milk  represent  rather  more  than 
100  parts  of  the  milk  in  its  original  state,  and  partly  from  the  greater  ease  with  which  the 
residue  from  neutralized  sour  milk  can  be  brought  into  a  fine  state  of  division,  thus  enabling 
the  ether  to  act  more  efifectively  in  dissolving  out  the  last  trace  of  fat. 

In  estimating  the  non-fatty  solids  and  fat  in  sour  milks,  it  becomes  necessary  to  adopt 
a  modification  of  the  process  given  for  the  analysis  of  fresh  milk,  as  the  lactic  acid  is  soluble 
in  ether,  and  would  be  found  along  with,  and  increase  the  weight  of,  the  fat ;  and  for 
the  further  reason  that  it  is  almost  impossible  to  satisfactorily  dry  the  milk  in  the 
presence  of  the  free  acid,  without  producing  a  serious  loss  in  weight  from  decomposition. 
The  following  method  has  been  found  to  give  very  accurate  results : 

Three  suitable  platinum  capsules,  two  of  which  are  supplied  with  glass-rods  flattened 
at  the  ends,  are  weighed,  and  from  10  to  12  grams  of  sour  milk,  which  has  been  thoroughly 
mixed  by  being  whisked  for  a  few  minutes  with  a  loose  coil  of  fine  brass  wire,  are  introduced 
into  each  capsule,  and  the  weight  immediately  ascertained.  The  separate  quantities  are 
exactly  neutralised  with  pure  decinormal  soda  solution,  and  the  number  of  cubic  centimetres 
required  noted  against  each  quantity.  The  contents  of  the  two  capsules  containing  the 
glass-rods  are  evaporated  nearly  to  dryness,  or  until  the  residue  attains  the  condition  of  a 
firm  paste,  a  result  which  is  promoted  by  occasionally  stirring  the  contents  towards  the  end 
of  the  evaporation. 
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The  third  portion  is  brought  to  complete  dryness,  and  the  amonnt  of  total  solids  and 
uh  estimated. 

The  hi  is  extracted  with  ether  in  the  usual  way,  and  the  non-fatty  solids  brought  to 
complete  dryness  on  the  water-bath.  On  evaporation  of  the  ether  from  the  extracted  fat 
BO  traces  of  any  of  the  milk  solids  will  be  found  in  the  fat,  if  the  neutralization  of  the  milk 
bg  been  properly  effected.  When  the  weights  of  the  non-fatty  solids  have  been  ascertained, 
a  deduction  must  be  made  for  the  added  soda  solution.  The  increase  of  weight  arising  from 
the  soda  is  shown  in  the  following  equation : 

C.H.O,     +  NaHO  =  C.H.NaO,    +0H. 
Lactic  acid  +  Soda     =  Sodic  lactate -H  Water. 

Eyery  unit,  therefore,  of  acid  is  increased  by  one  unit  of  sodium,  less  the  weight  of  an 

atom  of  hydrogen,  which  it  replaces  in  the  acid.     This,  reckoned  according  to  the  atomic 

veighis,  is  equal  to  22.     When,  therefore,  decinormal  soda  is  used  to  neutralize  the  acid 

milk,  every  cubic  centimetre  used  will  add  '0022  gram  to  the  milk  solids,  and  this  weight 

mnltiplied  into  the  total  cubic  centimetres  used  will  give  the  amount  to  be  deducted.     A 

uailar  deduction  is  also  made  in  the  case  of  the  total  solids.     The  deduction  to  be  made 

from  the  ash  is  in  accordance  with  the  fact  that  the  soda  added  is  converted  into  carbonate 

of  soda  on  ignition  of  the  milk  residue,  and  the  factor  for  multiplying  into  the  number  of 

eolne  centimetres  of  soda  employed  is  therefore  '0058  gramme.    The  following  actual 

experiment  wiU  iUustrate  the  method  : 

Milk  taken  for  total  solids  =  9*517  grams. 

7*0  e.c  7*9  soda-solation  required  to  neutralize  .-.  7*0  x  *0022  =  *0154  grams. 

Weight  of  dry  total  solids  ==  1*1390  grams. 

Deduct -0164      „ 


Milk  soUds 
M236 


11236 


9-617 

Fint  Zxperiment. 

Mak  

Soda  solution  required  . . 
Dry  residue 
Deduct  60  x 


X  100  =  11*80  per  cent,  total  soUds. 
Milk  taken  for  Solids  not  Fat. 

Second  Experiment. 

8-228  gms.  Milk  =  8*728  gms. 

=  6*000  c.c.  Soda  solution  required  . .  =  6*40  c.c. 

•720  gm.  Dry  residue  . .         . .  =    *765  gm. 

=    -0132  „  Deduct  6-4  x  0022        . .  =    -01418  „ 


•7068,, 

7068  X  100^  I  8-69  per  cent,  of 
\    non-£atty  solids. 

=     "267  gm. 

=  3*24  per  cent,  of  fat. 


8*223 
Dry  fat  .. 
•267  X  100 


8*223 


Ash  residue 
Deduct  7-0  x   0053 


*75092  „ 

•76092  x  100 
8-728 

_  f  8-60  per  cent,  of 
\  non-fatty  solids. 

Dry  fat     . . 

=    -286  gm. 

•286  X  100 
8-728 

=  3-26  per  cent,  of  fat. 

*=  01 10  grams. 

=      0371     , 

, 

•0729  X  100 
9-617 


•0729 


=  '76  per  cent,  of  ash. 


The  chlorine  in  the  ash  is  estimated  with  /^  silyer-nitrate. 

•00866  X  30  X  100 


Bequred  8*0  c.c.  to  precipitate  the  Cl.- 


9-617 


*11  per  cent,  chlorine. 
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It  is  impracticable  accurately  to  estimate  the  non-fatty  solids  by  first  taking  the  weight 
of  the  dry  total  solids  and  deducting  the  weight  of  fat  obtained  from  it,  as  it  is  difficolt  to 
get  a  constant  Weight  for  the  dry  solids  when  the  fat  has  not-been  removed.  It  is  necessary, 
therefore,  to  roly  on  the  actual  weight  of  the  non-fatty  solids,  as  these  readily  attain  a 
constant  weight  without  any  sensible  decomposition. 

The  allowance  to  be  made  for  the  loss  which  takes  place  in  the  non-fifttty  solids  of  milk  is 
based  upon  the  actual  loss  which  has  been  found  to  occur  in  numerous  samples  of  milk 
which  have  been  analysed  in  a  fresh  state,  and  again  at  intervals,  after  the  lapse  of  a  certain 
number  of  days. 

The  depreciation  or  loss  is  fairly  uniform  for  the  same  period  of  the  year,  but  the 
amount  varies  within  certain  limits  with  the  ordinary  atmospheric  changes  of  temperature, 
a  slightly  increased  rate  of  depreciation  occurring  on  a  rise  of  temperature.  The  loss  of 
non-fatty  solids  is  relatively  greatest  during  the  first  week  of  keeping,  the  amount  for  that 
period  being  on  the  average  '24  per  cent. ;  for  the  second  week  the  loss  averages  '10  per 
cent,  additional ;  and  for  each  day  thereafter  -01  per  cent.  According  to  this  rate  of 
allowance,  the  addition  to  be  made  to  the  non-fatty  solids  would  be  as  follows  for  the 
number  of  days  stated  : 


7  days 

■24  per  cent 

14    .. 

..        -84       „ 

21    „ 

•41 

28    „ 

•48        „ 

85    „ 

..        -65        „ 

As  already  mentioned,  a  slight  variation  from  these  figures  will  be  found,  according  to 
the  conditions  under  which  the  milk  has  been  kept ;  but  the  difference,  whether  greater  or 
less,  is  generally  indicated  by  the  acidity  of  the  milk,  reckoned  as  lactic  acid.  With  i^ 
carefully  conducted  analysis  in  the  manner  above  described,  the  error,  if  any,  in  makiBg 
the  allowance  should  not  exceed  -10  per  cent,  of  the  non-fatty  solids,  and,  in  the  case  oi 
watered  milk,  the  result  should  come  within  one  per  cent,  of  the  quantity  of  water  added| 
as  previously  estimated  from  the  analysis  of  fresh  milk. 

In  the  experiments  upon  the  results  of  which  these  allowanees  are  founded,  the  mill 
was  kept  in  bottles  filled  to  the  extent  of  about  three  parts,  securely  corked,  and  maintainec 
at  such  temperatures  as  might  be  ordinarily  expected  to  apply  to  official  samples  retained 
for  reference  under  the  Sale  of  Food  and  Drugs  Act. 


Some  tables  of  analyses  of  samples  from  individual  cows  and  firom  dairies  are  given,  an< 
the  author  says :  It  will  be  seen  from  Table  Y.  that  in  the  case  of  individual  cows  the  non-fatt 
solids  vary  from  8-00  to  1127,  the  fat  from  1*92  to  6-87,  and  the  ash  from  '62  to  -87  pi 
cent.,  while  in  the  case  of  dairy  samples  in  Table  VI.,  the  non-fatty  solids  vary  from  8& 
to  9-91,  the  fat  from  2  95  to  5*14,  and  the  ash  from  '63  to  '78  per  cent.  The  peroentag 
of  chlorine  in  the  samples  takea  as  a  whole  varies  from  '08  to  *14  per  cent. 

Although  these  variations  are  considerable,  it  cannot  be  affirmed  that  they  cover  -eve^ 
case  of  low  non-fatty  solids  which  is  occasionally  met  with  in  the  milk  of  an  individual  coi 
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REVIEWS. 

A  Manual  of  Chemical  Atudyais  a$  applied  to  the  Examination  of  Medicinal  Chemicals, 
By  Fbbdesigk  Hoffman,  M.A.»  Ph.D.,  and  Frebebick  B.  Poweb,  Ph.D. 

London :  Churchill. 
Tfflf  18  the  third  edition  of  a  work  which  has  become  a  standard  one  in  America,  and  is 
eoirected  bo  as  to  contain  all  the  recent  additions  both  to  the  American  and  German 
Hunnaeopooias.  It  opens  with  a  short  description  of  general  qualitative  analysis,  giving 
the  asud  courses  for  bases  and  acids,  of  which  the  former  is  the  best,  that  for  acids  having 
the  too  common  fault  of  a  certain  degree  of  vagueness.  It  has  always  struck  us  as  strange 
thit,  among  the  immense  mass  of  books  treating  of  qualitative  analysis,  there  are  so  few 
vhere  a  really  definite  systematic  course  for  acids  is  clearly  laid  down,  and  yet  in  the  hands 
of  any  practised  analyst,  such  a  course  is  really  as  well  defined  as  the  base  one.  Following 
this  we  have  a  treatise  on  volumetric  analysis  taking  in  acidimetry  and  alkalimetry ; 
vaijna  by  oxidation  and  reduction,  with  solutions  of  potassium  permanganate,  potassium 
bidffoinatay  iodine  and  sodium  thiosulphate ;  estimation  of  sugar  and  precipitation  by 
«;g«ntio  nitrate.  This  chapter  is  well  and  concisely  written,  and  includes  a  plain  statement 
of  the  short  method  of  calculation  by  equivalents  used  by  practical  men.  Then  follows  a 
ehipUr  on  alkaloids  and  their  separation  by  the  Stas-Otto  method.  The  various  chemicals 
u«  then  taken  in  alphabetical  order,  beginning  with  acetum  and  ending  with  zinc  valerianate, 
ud  under  each  is  given,  (1)  a  description  of  the  article,  (2)  a  quiditative  examination  for 
impmi^y  and  (8)  a  quantitative  test.  In  these  the  lines  of  the  various  pharmacopoeias  are 
chidy  followed,  but  frequently  we  find  methods,  especially  quantitative,  not  usually  given, 
ttd  deddedly  good  and  simple.  Of  course,  a  critical  reader  will  every  now  and  then  be 
itradL  by  an  omission,  sach  as,  for  instance,  no  mention  of  any  other  method  of  estimation 
offreesolphoric  acid  in  vinegar  than  the  old  pharmacopoeia  idea  of  direct  precipitation 
lith  baiinm  chloride,  and  an  allowance  for  possible  sulphates  in  the  water,  altogether 
VKKxng  the  modem  method  described  some  years  ago  in  The  Analyst  by  Mr.  Hehner. 
Thn,  again,  in  following  the  various  official  methods  for  bark  analysis  given  by  the  authors, 
MDj  analyst  would  find  quinine  makers  very  loth  to  buy  on  his  results.  Taken,  however, 
« a  whole,  the  work  is  one  which  should  have  a  place  on  the  shelves  of  every  Public 
Aatiysi  as  a  very  useful  book  of  reference,  and  it  would  be  all  the  more  useful  to  us  in 
b^andif  we  only  had  definite  legal  standards  laid  down  for  the  purity  of  medicinal 


Elements  of  Pharmacy,  Materia  Medica,  and  TherapevXics, 
By  William  Whitla,   M.D. 
a  »  an  addition  to  the  series  of  Medical  Students'  Manuals,  published  by  Mr.  Benshaw, 
i  we  may  say  at  once  that  for  the  purposes  intended  it  is  a  useful  one.     It  commences 
b.  aboat  45  pages  devoted  to  the  instruction  of  the  student  in  practical  pharmacy  and 
{,  which,  although  not  sufficiently  exhaustive  to  be  of  any  real  use  to  pharmacists, 
^wiQ  jet  be  very  serviceable  to  medical  students,  who,  as  a  rule,  are  exceedingly  deficient  in 
Following  the  general  introduction  we  have  a  similar  number  of  pages  devoted  to 
1  and  strengths  of  the  various  preparations  found  in  the  British  Pharmacopona^ 
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aud  tabulated  for  ready  learning.  As  a  whole,  this  part  is  fairly  eorre^t,  but  we  notice  in 
glancing  through  it  several  slips  requiring  correction  in  futnre  editions  (such  as  the  strength 
of  Mtstura  Oentiance),  Leaving  the  pharmacy,  the  author  then  takes  up  materia  medica, 
and  here  the  whole  of  the  usual  and  many  of  the  rarer  drugs  and  chemicals  used  in 
medicine  are  taken  alphabetically,  their  names,  orders,  habitats,  preparations,  and  doses 
are  given,  but  only  in  rare  instances  their  exact  composition.  One  of  the  few  cases  where 
the  author  ventures  to  give  figures,  is  in  the  case  of  Eino,  which  we  are  told  contains  from 
70  to  80  per  cent,  of  tannin,  a  statement  oalcukted  to  somewhat  astonish  analysts  having 
much  to  do  with  astringents.  So  long  as  the  book  is  strictly  in  its  own  line  it  is  all  right, 
but  where  the  necessities  of  the  work  cause  the  author  to  touch  on  the  allied  sciences  of 
botany  and  chemistry,  then  there  comes  a  difficulty  now  and  then.  For  example,  on  page 
187  we  read  **  Colchioi  Cormus  (Colchicum  Corm) —Meknthaceffi.  The  fresh  bulb  about 
the  size  of  a  chestnut  of  "  &c.,  &c.  The  italics  are  ours,  and  unless  botany  has  very  moch 
altered,  it  used  (in  our  student's  days)  to  be  one  of  the  very  first  things  to  learn  how  to 
distinguish  a  bulb  from  a  corm.  Taking  next  page  119,  we  find  it  stated  that,  in  making 
Berberia  sulphas,  the  slaked  lime  is  used  to  precipitate  the  alkaloid,  while  we  have  always 
viewed  it  as  being  employed  to  remove  the  excess  of  sulphuric  acid,  the  alkaloid  being  sub- 
sequently thrown  down  by  the  ammonium  hydrate.  On  page  157  there  is  a  note,  i^eh 
would  lead  to  a  wrong  chemical  belief  in  the  mind  of  a  too  confiding  student,  because  we 
read  that  as  mercuric  chloride  is  decomposed  by  so  many  substances  it  is  advisable  to 
order  it  in  plain  solution,  or  in  solution  with  iodide  of  potassium,  thus  leading  to  the  inference 
that  no  chemical  decomposition  takes  place  when  mercuric  chloride  is  mixed  with  potassium 
iodide.  Having  thus  pointed  out  a  few  things  that  at  once  appeared  undesirable,  let  us  now 
hasten  to  the  final  portion  of  the  work,  viz.  :  about  200  pages  of  therapeutics.  Here,  in 
our  opinion,  the  author  is  quite  at  home,  and  we  have  rarely  met  with  so  complete  and 
yet  concise  treatment  of  this  important  subject.  Taken  as  a  whole,  we  have  no  doubt  that 
Dr.  Whitla's  work  will  become  exceedingly  and  deservedly  popular  among  medical  students 
preparing  for  examination,  for  whose  use  it  is  specially  suitable,  but  to  those  seeking  such 
information  as  to  the  exact  chemical  constitution  of  drugs,  and  the  tests  for  the  presence  of 
their  active  constituents,  as  is  usually  included  in  all  works  on  materia  mediea,  it  is  a  barren 
soil,  and,  therefore  not  sufficiently  deep  in  this  respect  for  the  use  of  analytical  or 
pharmaceutical  students. 


Reports  of  Trials  for  Murder  by  Poisoning^  with  Chemical  Introduction^  and  Notes  on  the 

Poisons  used, 
Bt  G.  Lathom  Browne,  Barrister-at-Law,  and  0.  Q-.  Stxwabt,  St.  Thomas*  Hospital. 

London :  Stevens  &  Sons,  Chancery  Lane. 
In  the  old  original  days  of  the  Polytechnic  and  Mechanics*  Institutions*,  the  union  of 
chemistry  and  sensation  used  to  be  very  popular,  but  when  the  science  and  art  teaching 
came  to  be  general,  the  sensation  element  died  out,  and  the  hard  and  dry  facts  of  chemistry 
remained.  Here,  however,  we  have  probably  one  of  the  most  startling  combinations  of 
science  and  sensation  ever  put  together  in  one  volume.  The  poisons  treated  of  are 
Hydrocyanic  Acid,  Strychnia,  Antimony,  Arsenic,  and  Aconite,  and  their  use,  or  rather 
abuse,  is  illustrated  by  fall  reports  of  the  famous   trials  in  which  they  have  figured. 
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Commeneing  with  the  almost  forgotten  trial  of  Tawell,  the  Quaker,  for  poisoniog  hig 
mistress  with  pmssio  aoid,  attention  is  at  oooe  arrested,  and  the  chemist  reads  with  deep 
interest  the  eyidenee  of  the  experts  of  that  day,  and  how,  with  their  imperfect  apparatus 
ind  methods  thej  hailt  np  the  eyidenee.  Then  comes  the  eyidenee  for  the  defence,  that  the 
bjdrocjanic  acid  might  haye  heen  taken  nnconsoionsly  in  the  form  of  apple  pips,  and 
aspaetallj  that  of  the  scientific  shopman  at  a  chemist*s  in  the  city,  who  was  called  to  swear 
that  from  the  pips  of  15  small  apples  he  extracted  sufficient  pmssic  acid  to  produce  two 
grains  ADd  a  quarter  of  argentic  eyanide ;  the  process  heiog  descrihed  as  being  that  of  '*  a 
soft  water  bath,  diluted  sulphuric  acid,  and  sulphate  of  iron."  But  all  this  was  in  yain, 
ind  Mr.  Tawell  came  to  his  deseryed  fate,  haying  preyiously  confessed  his  misdeeds,  and 
preyed  the  accuracy  of  the  eyidenee  for  the  prosecution.  After  two  or  three  minor  cases, 
we  eome  to  strychnia  and  Palmer  with  the  eyidenee  of  Drs.  Taylor  and  Ohristison ;  to 
irseoie  and  Madeline  Smith  with  the  eyidenee  of  Professors  Penny  and  Ohristison  for  the 
poeeeation  and  Maclagan  for  the  defence ;  to  anfimony  and  Pritchard  ;  and  lastly  to  aconite 
and  Lamson  with  the  eyidenee  of  Drs.  Dupr^  and  Steyenson.  Each  case  is  first  carefully 
teiled  by  Mr.  Browne,  and  then  Mr.  Stewari  takes  up  the  story  and  chemically  oriticises 
the  seientifie  eyidenee,  showing  the  advantages  or  other  tyi§e  of  the  processes  employed,  and 
boBgiiig  to  light  many  special  experiments  bearing  on  the  matter  which  he  has  made. 
A  eaptioas  oritic  might  here  and  there  find  a  few  faults  of  omission,  but  yery  few  of 
meimission  in  Mr.  Stewart's  part  of  the  book.  For  instance,  in  the  table  of  distinctions 
balsesu  morphia  and  strychnia  by  first  adding  sulphuric  acid  and  then  certain  other 
re^gente,  sach  as  potassium  bichromate,  &c.,  there  is  no  mention  of  the  beautiful  reaction 
viOi  molybdate,  so  characteristic  of  morphia.  Setting  aside  such  few  points  howeyer, 
Mr.  Stewart  must  be  highly  complimented  on  the  yery  painstaking  manner  in  which  he  has 
done  his  part,  and  the  whole  work  forms  exceedingly  interesting  reading  to  all  interested 
in  tozieology  and  forensic  medicine.  As  a  guide  to  barristers  anxious  to  post  themselyes 
op  in  points  to  ask,  and  to  scientific  witnesses  to  see  the  possible  pitfalls  to  ayoid,  it  will  be 
iafaloable. 


BIRMINGHAM  AND  ADULTEBATION. 

Dr.  Alfred  Hill,  Analyst  for  the  Borough  of  Birmingham,  reports  that  during  1882  he  examined 
Bl  mnplet,  indnding  101  milks,  75  mustards,  48  coffees,  40  peppers,  30  floors,  6  bread,  12  teas,  4 
bsttsn,  Ac.  Dr.  Hill  says  that  68  of  the  samples  purchased,  or  18  per  cent,  were  found  to  be  more  or 
1ms  adulterated ;  it  is  gratifying,  however,  to  find  that  during  the  past  ten  years  the  proportion  of 
)  articles  oootinnes  to  increase,  being  this  year  82  per  cent.,  against  only  35  per  cent  in  1873,  and 
r  than  in  any  other  year  of  the  decade. 
The  percentage  of  adulteration  in  Milk  continues  to  decline,  and  now  stands  at  86  per  cent.,  or  less 
tbtt  half  what  it  was  in  1873,  when  it  was  75  per  cent.  Of  the  101  samples  bought  during  1882,  86  had 
beiB  tampered  with,  eitiber  by  the  addition  of  water,  or  the  abstraction  of  cream,  or  by  a  combination 
«f  keth  m^hoda  ol  falsification. 

Birmingham  haa  bad,  for  a  long  time,  the  unenviable  distinction  of  exceeding  all  the  large  towns  in 
tte  extent  of  its  milk  adulteration ;  it  is,  therefore,  all  the  mure  satisfactory  to  find  an  improrement  in 
Afc&eetion.  During  the  last  ten  years  the  amount  of  adulterati<m  has  never  been  so  low  as  in  1882, 
tmtfi  in  the  year  1876.  The  immense  importance  of  milk  as  an  article  of  diet,  for  children  and 
I  especially,  renders  it  imperative  on  the  authorities  to  make  every  effort  to  secure  its  purity. 
Of  the  75  Mnatards,  6  proved  on  analysis  to  contain  an  admixture  of  wheaten  flour  and  turmerio, 
li  K  er  4i  per  oent.  of  the  Ck^eee  contained  large  quantities  of  chiooiy ;  in  several  instances  the 
ieraef  the  latler  aitiele  bad  protected  themaelvea  by  i^i^m^g  the  article  a  **  Mixture.'' 
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One  of  the  Batters  examined  was  such  only  in  name,  and  ooneiBted  entirely  of  Batterine,  though 
sold  as  Batter.    The  other  samples  were  qaite  genuine. 

The  Teas  all  proved  to  be  genuine,  indeed  so  careful  a  supervision  of  the  article  at  the  ports  of  entry 
is  ex^oised  by  the  Government  that  it  is  difficult  to  obtain  adulterated  samplee  from  the  retail  dealer. 

Bread  and  Flour  also  held,  as  udual,  a  distinguished  place  among  the  other  articles  of  food.  It  is  a 
fact,  as  gratifying  as  remarkable,  that  I  have  not  met  with  an  adulterated  sample  of  either  the  one  or 
the  other  during  the  last  ten  years.  The  pleasure  of  recording  it  is  enhanced,  when  it  is  considered  how 
important  is  the  quality  of  the  most  universal  of  all  foods  in  reference  to  the  well-being  of  the  great 
mass  of  the  people,  constituting  for  them,  as  it  actually  does,  the  staple  of  their  daily  food,  and  indeed 
the  veritable  '*  staff  of  life."  If  it  be  possible  to  carry  on  so  extended  a  business  as  that  of  a  Baker  or 
a  Miller  at  once  honestly  and  profitably,  it  is  difficult  to  see  any  reason  why  the  Milkman  or  any  other 
purveyor  of  food  should  not  transact  his  business  on  the  same  lines. 


PUBLIC  ANALYSTS'  REPORTS. 

Db.  H.  J.  Ajlfobd,  the  Analyst  for  Somersetshire,  reported  at  the  Quarter  Session  held  at  Taunton,  that 
during  the  quarter  he  had  analysed  266  samples  of  food  and  drugs,  among  which  were  50  of  dairy 
produce,  including  15  specimens  of  butter.  Of  groceries  he  had  tested  158  samples,  viz. :  49  of  tea,  9  of 
.sugar,  16  of  arrowroot,  9  of  sago,  3  of  tapioca,  27  of  pepper,  26  of  mustard,  16  of  coffee,  and  4  of  corn- 
flour. Of  the  various  samples,  he  found  3  of  mustard,  and  3  of  coffee  adulterated  ;  but  he  added  to  his 
report  that  none  of  the  adulterations  were  absolutely  injurious  to  health. 

At  Wiltshire  Quarter  Session  the  County  Analyst  reported  that  among  other  samples  he  had  analysed 
a  sample  of  salt  butter  forwarded  from  Marlborough,  two  samples  from  Malmesbuiy,  and  samples  of 
butter  and  coffee  from  Trowbridge,  all  of  which  were  genuine.  * 

At  Berkshire  Quarter  Session  the  Public  Analyst  reported  he  had  examined  21  samples  of  coffee . 
batter,  mustard,  and  lard,  8  of  which  were  not  genuine. 

The  Grocer  says  that  the  mention  of  the  Analyst's  report  at  the  Hereford  Quarter  Session  generally 
provokes  laughter  in  the  court,  and  at  the  last  sitting  of  the  Court,  the  Chairman  (Sir  Biohard 
Harrington)  said  he  believed  the  report  of  the  Analyst  was  not  nil  this  time.  This  was  received  with 
merriment.  The  Clerk  of  the  Peace  stated  that  the  Analyst  had  reported  that  no  samples  had  been 
submitted  to  him  during  the  quarter. 

A  similar  state  of  things  prevailed  in  Breconshire  at  the  Quarter  Session,  the  Public  Analyst 
reporting  that  he  had  during  the  past  three  months  received  no  samples  of  food,  drink,  or  drags,  for 
analysis. 

The  Cheshire  County  Analyst  reporting  to  the  Court  of  Quarter  Session,  stated,  that  duringj 
the  past  quarter  he  had  examined,  amongst  other  samples  forwarded  to  him,  9  peppers,  8  miUFtards, 
7  coffees,  6  teas,  7  lards,  and  5  butters.    Of  these,  4  coffees,  2  peppers,  and  1  mustard  were  adultarated. 


CORRESPONDENCE. 


[The  Editors  are  not  rcBponsible  for  the  opinions  of  their  Corre^pondenta.] 


THE  MILE  CASE  AT  MANCHESTER. 

To  THE  EniTOB  or  "The  Analtst." 

Sir,— Please  kindly  correct  the  figure  given  in  my  letter  in  the  July  number  as  non-fatty  solids  oi 
farmer's  milk.    The  figure  should  be  9*8  not  9*6. 

Yours,  <fec., 

0.  ESTCOUBT. 
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LAW  EEPORTS. 

Ccpperat  in  the  PiehU-jar: — 

The  Court  of  Appeal  in  Brussels  has  just  decided  that  the  objection  to  pickles,  artificinllj  coloured 
green  bj  the  contact  of  the  vinegar  with  copper  utensils,  is  a  mere  prejudice.  Some  manufacturers  of 
piekled  gherkins  in  that  city  having  been  condemned  in  December  last  to  a  fine,  for  having  in  the 
technical  language  of  the  judgment  "sold  or  exposed  for  sale  certnin  substances  aflfected  by  copper 
ferdigris,  of  a  nature  to  cause  the  death  of  the  consumer,  or  at  least  to  produce  effects  injurious  to 
health."  one  of  the  condemned  appealed,  and  the  case  has  necessitated  the  examination  of  scientific 
Titneaaea,  and  the  hearing  of  arguments  from  eminent  counsel  on  both  sides.  On  the  part  of  the 
proeecation,  M.  Depaire,  ex-Professor  of  Chemistry  in  the  University  of  Brussels,  deposed  that  salts  of 
oopper  are  unquestionably  poisons.  For  the  appellants,  however,  M.  Dumoulin,  Professor  of  Chemistry 
in  the  University  of  Ghent,  declared  with  no  less  confidence  that  such  salts  are  "  incapable  of  doing  any 
hann.**  This  witness  even  stated  that  so  certain  was  he  on  thib  point  that  he  himself,  as  well  as  his 
wife  and  children,  had  taken  a  strong  dose ;  but  that  so  far  from  being  unwell  they  had  felt  bettor  for 
the  ezperiment.  M.  Dumoulin^s  emphatic  assertion  that  the  "  sols  de  cuivro  "  had  been  "  calumniated 
by  Mienee  *'  is  stated  to  have  caused  a  strong  sensation  among  the  parties  interested  in  court.  Finally 
jndgmoit,  free  of  costs,  was  given  for  the  appellant. — Daily  News,  May  9th. 

At  the  Stone  Police  Court,  recently,  George  Yeomans,  manager  of  the  branch  shop  in  High 
Stzeit,  Stone,  of  Mr.  Bennion,  grocer,  of  Wolverhampton,  was  summoned  for  having  sold  as  genuine 
hvtta  a  snbstitate  known  as  butterine.  Major  Knight,  inspector  under  the  Food  and  Drugs  Act, 
ao^noted  the  case  for  the  prosecution ;  Mr.  Welch  appeared  for  the  defendant.  A  young  woman  named 
Aliet  Johnson  stated  that  on  the  8th  ult.  she  purchased  at  the  shop  a  pound  of  the  substance  in 
^Mitioin  as  butter,  which  was  sold  at  9d.  per  pound.  Having  given  the  assistant  formal  notice  of  having 
boe^  it  for  the  purpose  of  its  being  analysed  by  the  County  Analyst,  she  divided  it  inte  three  parts,  and 
then  Ae  sealed  up,  and  left  one  portion  with  the  assistant  and  hinVled  the  other  two  over  to  Major 
Ea^lit,  under  whose  directions  she  had  been  acting.  In  answer  to  Mr.  Welch,  the  witness  snid  that  on 
[  into  the  shop  she  inquired  the  prices  of  butter,  and  was  told  various  prices  down  to  9d.     She 

I  to  a  qoantity  of  something  to  all  appearance  butter  in  the  window,  and  asked  the  price  of  that. 
I  was  told  it  was  9d.,  and  she  said  she  would  take  a  pound  of  it.     Major  Knight  deposed  to  having 

I  the  two  sealed  samples  of  the  compound  from  the  witness,  and  to  having  forwarded  one  of  them 
to  file  County  Analyst.  He  put  in  the  report  received  in  reply,  which  certified  the  article  to  be  butterine 
—a  mixture  of  animal  fats.  The  compound  contained  no  deleterious  matter,  but  was  not  butter.  The 
|bI  vaa  reealled  by  the  Bench,  and  said  that  there  was  nothing  but  the  price  ticket  on  the  butterine. 
fflr  the  defence,  Mr.  Welch  admitted  the  compound  to  be  butterine,  but  contended  that  no  attempt  had 
been  made  to  disguise  its  nature.  He  handed  in  a  bill,  in  which  the  respective  prices  of  the  various 
'  were  enumerated,  the  article  in  question  being  called  butterine,  and  figured  at  9d.  per  pound. 
I  billB  were  exhibited  in  the  window  and  in  the  shop,  and  tlje  girl  had  every  facility  for  knowing 
Ike  nature  of  the  article  she  was  buying.  He  submitted  that  the  6th  section  of  the  Food  and  Drugs 
hHt  under  which  the  charge  was  brought,  required  a  specific  article  to  be  asked  for,  whereas  the  girl  had 
■mfij  pointed  to  the  butterine,  saying  she  would  take  some  of  that.  It  should  not  have  been  analysed 
m  butter  but  as  butterine,  as  which  it  would  have  been  found  genuine.  Mr.  Locker  said  if  it  could  be 
KOfed  that  a  bill  like  the  one  handed  to  the  Bench  had  been  exhibited  within  view  of  customers  at  the 
Asp  the  case  must  fall.    The  Bench  again  called  the  girl,  who  denied  having  seen  such  a  bill,  and 

that  aft^  she  had  been  served  with  the  butterine  the  defendant,  who  had  been  temporarily 

,  aaked  the  assistant  whether  he  had  sold  the  butterine  as  butter,  and  the  assistant  replied  that 
he  bad.  The  Bench  said  they  thought  it  would  have  been  better  for  the  butterine  to  have  been  properly 
bsfaetod,  so  that  no  room  could  exist  for  misapprehension  as  to  its  character.  They  felt  bound  to 
«OBfiet  in  the  present  case,  and  a  fine  of  1/0  and  costs  would  be  inflicted. 

Farmers  and  Comigiiees  of  Milk, — Samples  taken  at  the  Station  : — 

At  the  County  Police  Court,  Manchester,  before  Sir  John  lies  Mantell  and  Captain  Aitken,  Peter 
a  fanner  at  Alderley,  was  summoned  by  Superintendent  Bent  for  a  breach  of  the  Adulteration 
'.  W.  Oobbett  defended. — Mr.  Crofton  said  the  defendant  was  under  a  contract  to  deliver  milk 
Station  to  James  Brooklehurst,  of  Momington  Street,  Chorlton-upon-Medlock,  and  on  the 
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9th  of  March  Mr.  Bent  took  a  sample  of  this  milk  at  the  station.  This  had  been  analysed,  and  was 
declared  to  contain  27  per  cent,  of  added  water. — James  Brocklehnrst  was  sworn,  and  said  his  contract 
with  the  defendant  was  for  new  milk.  When  Mr.  Bent  took  the  sample,  he  did  not  saj  he  was  going  to 
have  it  analysed.— Mr.  Bent  having  proved  the  taking  of  the  sample,  and  produced  the  analyst's 
certificate,  said,  in  answer  to  Mr.  Cobbett,  that  he  never  gave  the  defendant  any  notice  of  what  he  had 
done,  except  the  summons. — Mr.  Cobbett  submitted  that  there  was  no  case,  and  he  did  so  on  two  groonds. 
In  the  first  place,  the  Act  had  not  been  complied  with  by  the  prosecution.  The  summons  was  taken  oat 
under  the  third  section  of  the  amended  Act,  which  provided  that  when  a  sample  is  taken  from  a  con- 
signor it  should  be  dealt  with  in  the  same  manner  as  to  notice  and  so  forth  as  provided  by  the  14th 
section  of  the  original  Act,  which  provision  had  not  been  complied  with.  His  second  point  was  that  his 
client  was  summoned  for  having  sold  this  milk  as  a  retailer  to  Mr.  Bent,  whereas  there  was  no  eridenoe 
of  anything  of  the  kind ;  he  was  simply  the  consignor  of  the  milk.  If  this  summons  was  sufficient  in  t 
case  of  this  kind,  there  would  have  been  no  necessity  for  an  amended  Act. — ^Mr.  Crofton  contended  that 
the  defendant  was  the  vendor,  to  all  intents  and  purposes,  within  the  meaning  of  the  Act. — Mr.  Cobbett : 
The  charge  stated  in  the  summons  is  ^t  the  defendant  did  then  and  there  sell  a  quantity  of  milk  to 
Mr.  Bent,  when  in  fact  he  was  not  there  at  all,  nor  anyone  on  his  behalf. — Sir  John :  From  whom  did 
you  buy  the  milk,  Mr.  Bent  ?— Mr.  Bent :  From  no  one.—Sir  John :  The  Act  says  that  the  milk  most  be 
**  to  the  prejudice  of  the  purchaser.** — Mr.  Cobbett :  And  therefore  if  there  is  no  sale  there  is  no  case.— 
Mr.  Crofton  met  this  argument  by  citing  the  case  of  Bouch  v.  Hall,  decided  by  the  Queen's  Bench, 
where  it  was  held  that  the  formalitibs  as  to  purchase,  division  of  the  sample  into  three  parts,  and 
infomxing  the  offender  of  the  object  for  which  the  sample  is  obtained,  provided  for  by  the  14th  section, 
4ure  not  requisite  in  a  case  of  this  kind,  where  the  milk  is  taken  from  the  consignor. — Mr.  Cobbett 
admitted  that  the  case  referred  to  was  conclusive  on  those  points,  but  said  he  had  still  to  ocmtend  that 
the  offence  proved  against  his  client  was  not  the  one  for  which  he  had  been  summoned.  He  was 
charged  with  selling  the  milk  on  the  day  in  question,  but  the  fact  was  he  had  sold  it  previously,  when 
the  contract  was  made.— Sir  John  :  The  delivery  is  part  of  the  sale.— Mr.  Cobbett  contended  that  as 
■oon  as  the  milk  was  put  on  the  railway  at  Alderley  it  passed  out  of  the  possession  of  the  defendant, 
and  the  ownership  was  vested  in  the  consignee. — Mr.  Crofton  submitted,  on  the  other  hand,  that  the 
ownership  remained  with  the  farmer  until  the  milk  had  actually  got  into  the  possession  of  the  conaignee, 
and  that  it  was  only  in  process  of  delivery  to  him  when  the  sample  was  taken.— Sir  John  said  there 
must  be  a  conviction,  but  the  Bench  would  be  glad  to  grant  Mr.  Cobbett  a  case  for  argument  in  the  Courl 
above  if  he  desired  it.    There  would  be  a  penalty  of  £5  and  costs. 

Summont  Dismitsed— Decision  a$  to  Co$U  :— 

At  Brentford,  on  the  21st  July,  Mr.  Edward  Davis  Boe,  grocer.  Upper  Square,  Isleworth,  wai 
summoned  under  the  Food  and  Drugs  Act  for  having  sold  mustard  which  was  not  of  the  nature  aud 
substance  of  the  article  demanded,  the  complainant  being  Mr.  Stevens,  the  district  inspector.  The  cas< 
first  came  before  the  Bench  on  the  7th  inst.,  when  a  certificate  from  Dr.  Redwood,  the  County  Analyst 
was  put  in,  stating  that  the  mustard  contained  12  per  cent,  of  wheat  fiour.  For  the  defence,  however 
Mr.  F.  Woodbridge  called  a  Public  Analyst  for  another  county,  who  said  the  article  was  perfectly  pure 
The  case  was  adjourned  for  the  opinion  of  the  authorities  at  Somerset  House,  who  certified  that  th< 
article  was  genuine.  On  the  summons  being  dismissed,  Mr.  Woodbridge  applied  for  costs,  explainioj 
that  his  client  had  had  to  pay  a  guinea  for  the  analysis  by  the  authorities  of  Somerset  House,  notwith 
standing  the  strength  of  the  evidence  produced  on  his  behalf  in  the  first  instance.  The  magistrate 
felt  that  aa  the  inspector  had  been  fortified  by  the  certificate  of  the  County  Analyst,  they  could  no 
order  him  to  pay  costs,  the  chairman  (Mr.  Glossop)  remarking  that  if  the  defendant's  good  name  wa 
worth  anything  it  was  worth  the  fee  he  had  paid. 

Another  Decision  as  to  CoiU  of  Dismissed  Summons  :— 

Before  the  local  magistrates,  Mr.  Henry  Elman,  grocer,  London  House,  Sevenoaks,  was  sonunoned,  o^ 
remand,  for  selling,  to  the  prejudice  of  the  purchaser,  adulterated  mustard,  which  waa  not  of  th 
nature  and  quality  demanded  by  the  purchaser,  at  Sevenoaks,  on  Blay  1.  Mr.  E.  F.  Knocker,  the  clez 
of  the  court,  said  that  the  case  was  before  the  Bench  last  month,  when  there  was  a  conflict  of  testimoo 
—Dr.  Adams,  the  County  Analyst,  certifying  that  the  sample  handed  to  him  was  adulterated  with  IS  p( 
cent,  of  wheaten  flour ;  and  Mr.  C.  H.  Piesse,  the  Analyst  of  the  Strand  Union,  proving  that  the  aampj 
he  tested  waa.perfectly  pure.  He  was  ordered  by  the  Bench  to  write  to  Dr.  Adiuns,  and  he  did  so  ;  Di 
Adams  now  wrote  to  say  that  he  and  Bfr.  Piesse  analysed  each  other's  samples  with  the  same  result,  an 
thty  agreed  to  refer  the  matter  to  Mr.  Otto  Hehner,  Secretary  of  the  Society  of  PaUie  Analjsta,  irfi 
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oocTobaratod  their  view  that  there  was  some  mixtore  in  the  one  sample,  and  not  in  the  other.  Dr. 
Adams,  thfirefore,  thought  that  the  proeecntion  might  be  dropped.  The  third  sample  of  the  mustard 
was  sent  by  8iq)erintend6nt  Okill,  to  the  Government  Analyst  at  Somerset  House,  and  the  certitioate  he 
had  reeeived  stated  that  the  sample  was  perfectly  genuine.  He  had,  therefore,  given  Mr.  Elman  notice 
thai  the  ease  would  be  withdrawn,  and  that  he  need  not  bring  his  witnesses.  Mr.  L.  W.  Gregory, 
■oiiaitoir,  who  represented  the  defendant,  said  that  if  the  case  was  to  be  withdrawn,  the  prosecutor  ought 
to  pi^  the  eoats.  It  seemed  a  strange  thing  that  these  two  ounces  of  mustard,  which  were  taken  for 
uaHymB^  were  divided  into  three  parts,  and  that  two  of  them  should  have  been  proved  pure,  and  one 
adnhsated  with  12  per  cent,  of  wheaten  flour.  Unless  Mr.  Elman  had  incurred  considerable  expense, 
tke  eert^eate  of  the  County  Analyst  would  have  been  put  in,  and  nothing  could  have  saved  him  from 
being  moleted  in  a  fine  and  costs.  Mr.  Knocker  pointed  out  that  Mr.  £Iman*s  own  analysis  proved  that 
the  aamide  analysed  by  Dr.  Adams  was  more  adulterated  than  the  County  Analyst  certified  for.  Mr. 
Gregory  pointed  out  that  if  the  Somerset  House  Analyst  had  certified  that  the  sample  he  tested  had  been 
impQxe^  his  client  would  have  been  convicted,  and,  therefore,  when  the  case  was  dismissed,  he  was 
entitled  to  his  costs.  Unless  he  had  been  in  a  position  to  employ  Bir.  Piesse,  which  cost  him  five 
gniBeas,  he  would  have  been  convicted.  He  would,  therefore,  urge  that  he  ought  to  be  allowed  his  costs 
against  the  county.  The  chairman  refused  the  application.  He  said  that  they  felt  that  it  was  a  very 
kaid  caae  for  Mr.  Elman,  but  even  his  own  analyst  proved  the  sample  tested  by  Dr.  Adams  was  more 
■Mtoated  than  the  County  Analyst  said  it  was.  —Orocer. 


Tbb  MAitaHBSTSB  Milk  Oabi. — We  understand  that  the  Corporation  has  been  serred 
vxth  a  notiee  of  appeal  in  this  adnlteration  case,  which  we  reported  last  month. 


Commenting  on  the  case,  a  correspondent  of  the  Cowkeeper  and  Dairyman*i  Journal 
say* : — **  The  nett  resolt  of  this  trial  appears  to  me  that  Somerset  House  has  failed 
iltogether  to  satisfy  either  the  authorities,  the  trade,  or  the  public.  The  fact  is,  they  are 
BO  Tery  careful  that  no  one  shall  be  hurt  or  wronged  by  their  decision  that  their  yeiy  caution 
mflj  stops  the  working  of  the  Act,  and  throws  open  wide  the  doors  that  any  one  who  feels 
■0  disposed  may  adulterate  as  he  likes,  and  with  perfect  safety  1 ! !  '* 


Milk  Adultbbation  in  New  Yobk. — The  Board  of  Health  of  New  York  have  resolved 
tbfti  the  following  section  shall  be  added  to  the  Sanitary  Code  already  in  force  in  that  city  : — 
"  Beetion  207.  Any  milk  found  to  be  adulterated  either  by  the  addition  of  water  or  other 
nbsUnee,  or  by  the  removal  of  cream,  or  which  has  been  brought  into,  or  is  held  or  offered 
for  aaloy  in  the  city  of  New  York,  contrary  to  the  provisions  of  Section  186  of  the  Sanitary 
(Me,  may  be  seized  and  destroyed  by  any  inspector  or  other  officer  of  this  department 
aifthofued  to  inspect  milk.'* 


Mr.  J.  A.  Wanklyn  has  been  appointed  Public  Analystfor  Peterborough,  for  a  term  of  two 


Mr.  £.  H.  Moore  has  been  appointed  Analyst  for  the  Eastern  and  Westoro  divisions 
for  one  year. 
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REC3ENT    CHEMICAL    PATENTS. 

The  following  specifications  have  been  recently  published,   and  can  be  obtained   from 

the  Great  Seal  Office,  Corsitor  Street,  Chancery  Lane,  London. 

No. 
1882.  Name  of  Patentee.  TiUe  of  Patent.  Price. 

2338  H.E.Jones Mannfactare  of  Animal  Gbarooal           6d. 

2339  J.  W.  Ingliam          . .         . .     Manufacture  of  Animal  Charooal            6d. 

6078    A.  F.  Hills Secondary  Batteries          2d. 

6142    W.  R.  Lake Electric  Lamps 4d 

6169    J.  Welter Recovery  of  Tar  and  Ammonia  from  Volatile  Prodncts  from 

Coke  Furnaces . .  6d- 

6196    J. T.  Armstrong AW.Bostock  Manufacture  of  Soap        ..  4d. 

6230    C.  Estcourt Purification  of  Coal  Gas 2d. 

6303    E.  Petri        Purifying  or  Disinfecting  Sewage           6d. 

6346    J.  Jameson Incandescent  Electric  Lamps . .  4d. 

6373    J.  M.  BouUon&LProbert..     Electric  Lamps 6d. 

6390    W.  R.  Lake Obtaining  Zinc  and  Copper  from  Ores  . .         Sd. 

6412    E.  Carey  &  F.  Hurter        . .     Manufacture  of  Bisulphite  of  Soda        6d. 

6422    H.  Weodward  . .         . .     Electrodes  for  Secendaiy  Batteries       

6466    W.  P.  Thompson     . .         . .     Making  Soaps,  Separating  Component  Parts  of  Fats  and  Oils 

and  obtaining  Glycerine,  Ac 6d. 

6481    A.  M.  Clark Manufacture  of  Potash  and  Soda           id. 

6496    Elphinstone,  Baron,  &|            Electric  Arc  Lamps          6d. 

C.   W.   Vincent  j 

6504    A.  Swan       Incandescent  Electric  Lamps 6d. 

6609    L.  A.  Groth Process  for  Production  of  Magnesium,  Alominom,  Ac.         . .  2d. 

6645    J.  Mactear Utilizing  Bye-products  of  Soda  and  Potash  Manufactures     ..  4d. 

6672    C.  T.  Kingzett  &  M.  Ziugler    Antiseptics.  Disinfectants  and  Deodorants 4d. 

6601     A.  Tribe        Secondary  Batteries          4d. 

5604    8.  Mellor Manufacture  of  Benzol,  Nitro-Benzol,  Ac 4d. 

6607    W.  Weldon Treating  Miied  Solutions  of  Chloride  of  Copper,  and  Sulphate 

of  Soda 6d. 

6644    J.  Lea            Secondary  Batteries         2d. 

6692    I.  Levinstein Manufacture  of  Colouring  Matters        2d. 

6696    J.Imray        Manufacture  of  Colouring  Matters        2d. 


BOOKS,    Ac,    RECEIVED. 


The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal ;  The  Sanitary  Record  ;  The  Miller ;  The  Provisioner ;  The  Practitioner ; 
New  Remedies;  Proceedings  of  the  American  Chemical  Society;  Le  Praoticien;  The  Inyentors' 
Record  ;  New  York  Public  Health  ;  The  Scientific  American  ;  Society  of  Arts  Journal  ;  Sanitary 
Engineer  of  New  York ;  The  Chemists'  Journal ;  Weekly  Drug  News ;  Sugar  Cane ;  Country  Brewers' 
Gazette  ;  The  Medical  Record ;  The  Grocers'  Gazette ;  London  Water  Supply,  by  Crookes,  Odling  and 
Tidy ;  Chemical  Review ;  Independent  Oil  and  Drug  Journal  and  Paint  Review  ;  A  Manual  of  Chemical 
Analysis  as  applied  to  the  Examination  of  Medicinal  Chemioals;  Elements  of  Pharmacy,  Materia 
Medica,  and  Therapeutics  ;  Reports  of  Trials  for  Murder  by  Poisoning,  with  Chemical  Introduction,  sad 
Notes  on  the  Poisons  Used ;  Vichy  and  its  Therapeutical  Resources. 
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MILK  ANALYSIS. 
Rbmabks  bt  p.  Vibth,  Pk.D.,  F.O.S. 

Thx  Aogast  unmber  of  Thb  Analyst,  1888,  contains  on  page  188,  a  series  of  milk 
tnaljses  made  by  the  Analyst  of  Boston.  In  some  introdnotory  words  it  is  said,  **  that 
the  analyses  will,  no  doabt,  be  of  interest  to  the  readers,  as  showbg  the  standard  adopted 
in  that  eity.**  The  fignres  are  given  withoat  any  criticism  and  nnaeeompanied  by  any 
further  remark,  notwithstanding  that  there  b  in  my  opinion  a  great  deal  to  be  said 
aboi^  them. 

Taking  the  figures  as  they  are,  it  is  in  the  first  place  striking,  that  the  speeifie 
graTity  of  all  the  nineteen  samples  of  milk  should  be  the  same,  viz.  1*028.  This  appears 
BtiQ  more  peeoliar,  if  one  bears  in  mind,  that  there  exists  a  certain  relation  between  the 
spedfie  gravity  and  the  percentage  of  fat  and  solids  not  fat  in  milk.  The  said  relation 
if  a  fillet,  well  eatftblished  and  supported  through  carefully  executed  researches  and 
ttoough  investigations,  carried  out  by  dififerent  well-known  chemists.  The  analytical 
figures  of  the  Boston  Analyst  entirely  disagree  with  this  fact.  He  found,  as  mentioned 
akeady,  thai  all  the  samples  had  a  specific  gravity  of  1*028. 

Sample  No.  1  contained  0-42  Fat  and  8*78  Solids  not  fat. 


6 

0-68 

6*84 

2 

0-98 

6-87 

7 

1-82 

818 

8 

1-45 

9*06 

6 

1-46 

9-69 

M        16 

tt 

1-68 

8*82 

10 

1-65 

8*60 

8 

1-68 

9*62 

..        H 

1-80 

907 

M        18 

1-82 

8-68 

„        18 

1-92 

8-88 

„        16 

1-96 

8-66 

4 

216 

10-66 

ft 

216 

8-88 

11 

216 

900 

12 

2-18 

11-62 

,•        19 

219 

8-86 

M        17 

2-66 

7-80 

How  it  is  possible,  that  two  milks  of  the  same  specific  gravity,  and  containing  the 
I  or  very  nearly  the  same  amount  of  Fat,  should  contain  so  different  a  percentage  of 
not  £4»  M  ia  the  cases  of  No.  1  and  5,  8  and  6,  10  and  8,  14  and  18,  4  and  9, 
IS  sg«d  19,  is  ^ifioult  to  understand. 

*  There  quitt  be  as  enoor.  Total  Sodids  being  giyen  10-26  per  oenV 
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Looking  over  the  figures  for  fat,  we  fiod  that  one  sample  only  of  the  whole  series  of 
Dineteen  comes  up  to  the  standard  adopted  hy  the  Society  of  Public  Analysts.  In  five 
other  samples  fat  was  foon*!  to  amount  to  oyer  two  per  cent.,  more  accurate  from  2*15  to 
2*19  per  cent.,  and  among  these  five  samples  are  the  only  two  of  the  series  which  are 
considered  not  to  be  watered,  and  one  of  which  is  expressly  marked  as  **  pure.**  There  is  in 
no  case  any  remark  made  as  to  the  depriyation  of  cream,  in  spite  uf  the  fat  falling  down 
as  low  as  0*42  per  cent,  in  a  milk  which  is  said  to  contain  15  per  cent,  of  added  water. 

Fifteen  per  cent,  seems  to  be  the  smallest  amount  of  water  which  is  eyer  added  or 
could  be  detected,  and  I  may  add  that  this  is  the  only  systematical  point  I  am  able  to 
see.  On  the  other  hand,  I  am  quite  at  a  loss  to  find  out  the  system  of  calculating  the  extent 
of  the  adulteration.  It  is  staled  that  15  per  cent,  of  added  water  are  contained  in  milk 
samples  with  8*78,  8*88,  8*86,  9*00,  9*52,  9*69  per  cent,  of  solids  not  fat,  16  water  by 
9*07  solids  not  fat,  20  by  7*80,  8*58,  8-60,  8*65,  8*82,  888,  9*06,  25  by  8*18,  36  by  6-87 
and  40  water  by  6*84  solids  not  fat.  I  should  be  yery  glad  to  hear  some  explanations  of 
these  extraordinary  statements. 

I  confine  myself  to  what  precedes  and  conclude  these  remarks,  repeating  that  the 
figures  relating  to  milk  analyses  made  at  Boston  and  published  in  The  Analyst,  giye  a 
great  deal  to  think,  but  that  they  are  in  my  opinion  totally  unfit  to  show  a  standard 
adopted. 


ON  THE   EXAMINATION  OF  FATS. 

By  K.  Zulkowsky. 

Some  time  ago  Max  Groger  sabmitied  Eluusemann's  method  of  tilratioo  for  mixtures  of 
neutral  fats  and  fatty  acids  to  a  thorough  examination  in  the  author's  laboratory.     He  has 
succeeded  in  improying  anJ  8implif)in({  the  method  to  such  an  extent  that  it  is  now  easier 
to  determine  euch  a  fatty  mixture  than  a  mixture  of  caustic  Kuda  and  sodium  carbonate. 
The  method  is  based  upon  the  fact  that  a  fatty  acid  in  an  alcoholic  solution  is  immediatelyi 
saponified  by  an  alcoholic  solution  of  potass<i,  whilst  with  neutral  fats  this  change  ensua 
only  on  prolonged  boiling.     If  we  therefore  add  phenol-phthaleine  to  the  alcoholic  solatid 
of  fatty  acids  and  neutral  fats,  and  titrate  with  canstic  potassa,  the  red  colour  dinappean 
instantly  as  long  as  free  fatty  acids  are  present.     When  these  are  saturated  the  liquid  turn 
red.     If  an  excess  of  solution  of  caustic  potassa  is  added  and  the  liquid  is  boiled  for  hal 
an-hour,  the  neutral  fat  is  saponified,  and  on  titrating  back  we  find  the  volume  of  til 
potassa  solution   which  has  been  required  for  saponifying   the  neutral  fat.      From  tl 
consumption  of  this  test-liquid  in  the  saponification  of  the  fatty  acids  and  of  the  neutu 
fats,  their  quantity  can  be  calculated,  eyen  if  the  weight  of  the  mixture  is  not  known.   Tb 
is  the  principle  of  this  simple  and  elegant  method,  which,  according  to  test-experiment 
yields  yery  accurate  results. 

On  further  consideration  the  author  regards  Hausemann*s  idea  as  a  mine  from  ndii^ 
may  be  obtained  much  that  will  be  useful  in  the  techndogy  of  fatty  matters.  Seyeral  easi 
follow  in  which  it  giyes  exceedingly  yalnable  conolusionB  in  testing  fats. 


I 
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1.  It  is  possible  to  ascertain  the  equiyalent  of  a  fat,  ue,,  the  quantity  of  it  which  is 
npomfied  by  an  equiyalent  of  eaastie  potassa,  or  by  a  litre  of  normal  potassa.  This  fignre 
gifei  in  certain  cases  an  indication  ooncemiog  the  nature  of  the  fats.  In  the  examiDation 
of  batters  the  equiyalent  will  beyond  doubt  show  whether  we  have  to  do  with  a  natural  or  a 
fictitious  butter.  Whether  it  will  be  possible  to  dtteet  a  mixture  of  both  with  certainty 
mnst  be  decided  by  future  experiments. 

2.  We  are  enabled  to  determine  directly  and  in  the  simplest  possible  manner  the 
proportion  of  glycerin  in  fats,  t.^.,  the  theoretical  yield  of  glycerin.  In  titrating  a  neutral 
£it  or  a  mixture  of  several  fats,  the  followiog  reaction  takes  place : — 

0,H,jO,C  H3.,,0)3+8KOH=C3H.03+8(aH^,,O.OK). 

Neotral  Fat.  Oaoatlo       Oljoerin.  PotMtinm  Salt  of  a 

PoUua.  Iitt7  Add. 

Aecording  to  this  equation,  for  e?ery  litre  of  normal  potassa  (rd  of  an  equivalent,  i.e., 
80*667  grms.,  of  glycerin  will  be  liberated,  or  1  c.c.  normal  alkali  represents  0*080667 
grm.  glycerin.  The  determination  of  the  proportion  of  glycerin  in  fats  is  at  present  of 
gnat  technical  interest,  as  in  consequence  of  the  growing  demand  and  the  high  market 
priee  the  yield  of  glycerin  cannot  be  left  out  of  consideration. 

8.  When  the  proportion  of  glycerin  has  thus  been  established  by  titration  if  the  fat  is 
pore  and  free  from  water,  the  theoretical  yield  of  fatty  acids  appears  at  once.  The 
tri-glycerides  can  be  regarded  as  decomposed  as  follows : — 

03^(aO^-.)3  =  C3H,  +  80,H^0.. 

Nentxal  TmL  Olyoerin  Hydnted 

Betidiie.         Fatty  Add. 

If  we  compare  this  equation  with  the  former  one,  1  litre  normal  alkali  corresponds  to 
i  aqaivalent,  i.e.,  12*667  of  the  glycerin  residue,  C3H,.  Tf  v  c.c.  normal  alkali  have  been 
eoDBumed,  the  weight  of  the  glycerin  residue  (0*012667  v)  =  G,  and  if  F  grms.  of  the 
Dontral  fat  have  been  weighed  out  (F  —  G)  is  the  quantity  of  the  fatty  acids. 

4.  If  the  proportion  of  fatty  acid  (F  —  G)  has  been  thus  determined  their  equivalent 
CoOows.  If  we  have  used  v  c.c.  normal  alkali  the  equivalent  results  from  the  following 
proportion : — 

(F  — G)  :  A  =  r  :  1000. 
.   _  1000  (F  —  G) 
^  ~  i  • 

—BeriehU  Deutteh.  Chem.  Oesell. 


In  connection  with  the  above  we  may  call  attention  to  the  following  extracts  from  a 
p^per  on  Butter  Analysis,  by  Mr.  Wigner,  read  before  the  Society  of  Public  Analysts 
in  August,  1879.* 

'*  Taking  all  these  precautions,  however,  I  find  the  process  a  useful  one.  But  I  must 
eaU  special  attention  to  the  following  exceptions: — It  is  comparatively  useless  when 
^Ued  to  old  samples  of  butter,  which  have  been  alternately  heated,  and  cooled ;  and, 
Ofen  in  the  cases  of  lard  and  butterine,  repeated  heating  exercises  a  more  uncertain 
efleet  than  it  does  on  the  fatty  acid  determination ;    but,  although  useful,  it  can  never 

•  Th»  Ahaltst,  Vol.  IV.,  p.  182. 
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oome  into  general  use  as  a  sabstitate  for  the  determinations  of  fatty  acids  and  solable 
acids,  because  any  alkalies  added  to  the  fat,  whether  fratidolently,  or  for  Btxpposed 
preservatiye  purposes,  entirely  upset  the  estimation.  Therefore,  while  it  may  "be — ^and 
in  my  opinion  is,  when  properly  carried  out — a  safe  process  on  which  to  pass  a  butter  as 
genuine,  it  is  quite  unreliable  as  a  proof  that  the  butter  is  adulterated.  The  admixture 
of  three  per  cent,  of  carbonate  of  soda  with  the  salt  added  to  the  butter,  will,  by  this 
process,  change  the  results  so  much,  that  a  genuine  butter  wotQ^  be  condemned;  and 
such  a  percentage  of  admixture  is  one  that  has  been  used,  4hnle  smaller  ^centages 
are  common.*' 

**  I  haye  had  -^eraral  -samples  of  butter  apparently  recently  made,  and,  certainly,  in 
good  condition,  which  have  required  as  little  w  21*84,  21*86,  21*50  per  cent,  of  KHO 
to  saponify  them,  and  which  hare  yet  given  less  than  89  per  cent,  of  fatty  aieids  by  the 
flask  washing  process,  and  which,  independently  of  the  other  conditions,  I  certainly  "viftmld 
not  condemn  as  adulterated.  In  my  opinion,  therefore,  the  titration  proce&s  can  only  be 
relied  on  when  it  shows  figures  higher  than  Koettsto^er  has  put  as  the  limits." 


MILK  AND  ITS  ADULTERATORS  IN  NEW  YORK. 
NuMBBous  analyses  of  the  milk  sold  in  the  city  of  New  York  clearly  established  the  fact 
that  this  Important  article  was  shamefully  adulterated,  and  that  on  the  average  at  lel«t  88 
per  cent,  of  water  was  added  to  the  original  milk,  while  a  considerable  part -of  the  cream 
was  often  removed.  It  was  also  found  that  most  of  the  condensed  milk  companies  skimmed 
the  milk  before  concentrating  it.  The  total  frauds  of  milkmen  amounted  to  about  10,000 
dols.  per  day.  The  Metropolitan  Board  did  not  attemp  to  grapple  with  this  evil,  but  as 
soon  as  Dr.  Chandler  was  made  president  of  the  Health  Department  he  initiated  a  successfdi 
warfare  upon  dishonest  dealers,  assuming  that  as  milk  was  the  chief  diet  of  the  180,000 
children  in  New  York  under  five  years  of  age,  it  was  the  most  important  article  for  sanitary 
supervision.  The  milk  dealers  organised  an  association,  and  secured  legal  and  chemical 
assistance,  attacking  both  the  law  and  the  chemical  methods  employed.  After  several  test 
cases  had  developed  all  the  facts  the  Court  of  Appeals  affirmed  the  laws,  and  the  best 
chemists  in  the  country  endorsed  the  methods.  About  '40,000  dols.  has  been  paid  into 
the  city  treasury  as  fines  by  ofiimding  milkmen,  and  quite  a  number  of  them  have  spent 
from  ten  to  ninety  days  in  prison. — Sanitary  Engineer, 

[Note. — The  above  extract  seems  to  show  that  the  United  States  have  gone  hi  ahead 
of  England  in  attemptbg  to  stop  adulteration,  but  the  profit  is  we  fear  too  large  for  the 
attempt  to  succeed  unless  the  fines  are  increased  further.  40,000  dols.  is  a  mere  trifle  as 
against  the  profits  gained  by  watering  and  skimming  milks  in  New  York.  Aiid  how  about 
London  and  especially  a  West  End  district  which  we  need  not  name  ?— fin.  Araltst.] 


ADULTERATIONS  IN  LABD. 
An  American  Journal  says  that  it  is  openly  admitted  by  the  lard-dealers  of  Chicago  that  all 
lard  is  adulterated  from  ten  to  fifty  per  cent.    In  all  but  the  worst  grades  the  adulteration 
is  harmless,  being  oleomargarine,  cotton-seed  oil,  vegetable  oils,  and  tallow. — [We  doubt 
this  statement. — ^Ed.  Analyst.] 
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ADULTEBATED  TEAS  IN  AMEBICA. 
Lr  his  dedsion,  on  the  motion  to  continae  the  injanction  restrainbg  the  sale  of  the 
Pingsuey  teas,  Jadge  Freedman  soggests  that  the  parlies  agree  to  have  an  immediate 
trill  by  referee,  since  there  is  such  a  conflict  of  evidence  in  regard  to  dispated  qaestions 
of  &ct  that  they  cannot  well  he  determined  upon  affidavits.  If  they  do  not  adopt  the 
suggestion,  he  will  order  a  reference  to  determine  whether  the  teas  are  nnwholesome  hy 
nison  of  adulteration. 

About  two  thousand  packages  of  Pingsuey  teas  were  recently  seized  hy  a  Custom 
House  officer  of  this  port,  under  the  new  TToited  States  law  to  prevent  t)ie  importation  of 
adalterated  teas.  They  were  consigned  to  a  Boston  Arm,  who  appealed  ,from  the  custom 
officer's  decision,  and  the  matter  was  referred  to  a  board  of  arbitration  /consisting  of  one 
member  chosen  by  the  Collector,  one  by  ihe  merchants,  and  a  third  by  the  first  two. 
Thdr  report  snstams  the  action  of  the  appraiser.^iSant^ary  Engineer. 

Under  the  operation  of  a  new  law  against  the  importation  of  impure  teas,  more  than 
8,000  packages  of  tea  brought  trom  Shanghai,  China,  and  valued  in  the  market^  if  sold,  at 
20,000  dols.,  were  condemned  recently  by  the  appraiser  at  the  port  of  New  York.  The  teas 
vers  mixed  with  sand  and  gravel,  exhausted  tea  leaves,  and  dirt  and  paste  rolled  into 
pdlets  to  represent  dried  leaves.  In  several  instances  the  impurities  were  evident  to  an 
inaxperienced  observer.  When  taken  in  the  hand  and  crushed  between  the  fingers,  the 
Aid  was  plainly  visible. 

About  500  packages  of  colored  Japan  tea,  of  which  a  greater  portion  was  dust,  were 
tlao  rqected  after  a  earefol  examini^on.  This  tea  was  of  high  color  and  mixed  with 
mineral  substances  to  increase  the  weight. — Scientific  American, 


OFFICIAL  FEES  FOB  ANALYSES  V^  GEBMANY. 
Thx  Berlin  police  pay  for  chemical  investigation  of  the  following  substances  the  rates 
quoted  below,  namely : — Six  marks  for  butter ;  8  marks  for  tea ;  2  marks  for  meal,  bread, 
groats,  chicory,  chocolate,  mustard,  plum  conserve,  or  tobacco;   1^  mark  for  spic^f' 
1  mark  for  coffi^e,  cheese,  settoer  water,  or  fruit  juices,  and  ^  mark  for  sugar. 


WORK  IN  THE  PAMS  MUNICIPAL  CHEMICAL   LABORATOBY  DUBING 

JULY,  1888. 

Tbx  Paris  authorities  having  adopted  a  new  mode  of  reporting  their  Chemical  Laboratory 
vork,  we  print  a  full  traodation  of  the  last  Beport. 

BbFOBT  07  THS  ImSPIOTOBS. 

Establishments  and  Markets  visited 8876 

Samples 672 

Destroyed  (damaged  substances)  and  illegal 98 

}^ote, — The  samples  left  by  the  public  at  the  laboratory,  or  those  collected  by  the 
loipectors,  are  generally  suspected  to  be  of  bad  quality.  The  samples  cannot  therefore 
iiader  these  conditions  represent  the  average  quality  of  alimentary  provisions  sold 
kliaris. 
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ANALT8E8 
Nfttmectf  th* 
Muni>lM  uuJjMd.  Total       Oood 

▲  B 


WineB. 


692      88 


Vinegars. 


Been 


Ciders. 


Alcohols  ftnd 
Liqueurs... 


69 


Symps -I       4 

Waters    |     19 

Milks 800 


Batters 


Bxead 


Preserved  goods. 


Chooolates  . 


Flours 

Peppers  .... 

Oi& 

Sweetmeats    .... 

Coflfees    

GhicoryB 

Meats  and  Fish  . . 
Pharmaceutical       ( 
preparations  ..  ] 

Pc^umery 

Oil  cloths,  d^o.    . . 

Toys    

Tins 

Colouring  materials 

Spices 

Various  


17 
2 
2 
1 

6 
8 

2 

18 
2 

16 

2 

1 

168 


20        11 


4 
168 


1 
1 
1 


I" 

{'  -1 

I-  -1 

!  '  •  1 
I 


21        8 


8 

1 
2 


2 

1 

1 
6 

8 
1 
1 
18 


ICADB   DUBINO  THE    MoNTH  07  JULT. 

The  other  MumplM  we  elamfl  MfoHowi: 
0 

46  Illness  of  wine  (acid,  bitter,  fusty,  Ao.) 

74  Flayour  disagreeable  (taste) 

184  Plastered  above  2  grammes. 

1  Deplaslered 

209  Adulterated  by  the  addition  of  water. 
81  „         by  sugar  or  sour  wine. 

1  „         by  foreign  colours. 

6  „         by  salicylic  add. 

—  Adulterated  by  dilution. 
1  „         by  the  substitution  of  alcohol 

vinegar. 

—  „         by  the  addition  of  mineral  adds. 

1  „         by  forbidden  colouration. 

8  Adulterated  by  dilution. 

2  „         by  adding  glucose. 
4  „         with  saUcylic  add. 

—  „         with  foreign  colouring  matters. 

6  Adulterated  by  dilution. 

—  „         by  colour. 

—  .,         by  salicylic  add. 

18    Using  alcohol  with  a  bad  taste. 

7  Adulterated  with  foreign  colouring  matters. 

7  „         with  salicylic  add. 

22  „  (glucose,  and  various). 

—  Adulterated  by  adding  glucose. 

—  „         by  forbidden  colouration. 

—  „         with  salicylic  add. 

18    Contaminated  with  mineral  matter. 

9  „  with  organic  matter. 

182    Adulterated  by  dilution. 

6    Randd. 

Adulterated  by  the  addition  of  water. 

„  by  the  addition  of  foreign  fat. 

Inferior  flour  used. 
Adulterated  with  copper  salts. 
„         with  alum. 

—  Tainted. 

—  Coloured  with  copper. 

2  Adulterated  by  the  addition  of  flour. 

1  M  „  „  foreign  seeds. 

2  „  „  „        ^  sheU. 

8  Adulterated  with  foreign  flour. 

6  Not  suited  for  bread  making. 

9 '  Adulterated  with  olive  stenee. 

1    Adulterated  with  foreign  oils. 

—  Coloured  with  forbidden  substances. 

1  Adulterated  with  chicory. 

—  Adulterated  with  mineral  matter. 
8    Tainted 

2  Not   prepared    according    to    the   presoriptioD 

macopcBia. 

1  Forbidden  substances. 

7  Forbidden  colouring  matters 

2  Forbidden  colouring  matters. 

8  Presence  of  lead. 

1    Forbidden  colouring  matters. 

186    Artificial,  Ac. 


Total        1278       860 

Note*— The  totals  of  the  columns  b  and  c  will  not  agree  with  the  number  of  the  i 
the  same  sample  may  be  counted  under  several  headings  in  column  o. 
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Sabcflbs  entbbbd  in  July. 


Pnblie  Serriee. 


Nakim  f*t  ths  QuliUtfTe 

8«mplMBnt«nd.  AxuljMt. 

Wines *81 

YinegaiB B 

Beers   5 

Ciders 8 

Alcohols  snd  liquenrs  8 

Syrnps — 

Waters    1* 

Milkf   84 

Malts  1 

Batten    — • 

Oils. — 

Floors — 

Breads,  Cakes 2 

Sweetmeats 1 

Meats 8 

Preserred  Goods  ....  — 

Salt,  Pepper  2 

Chicorys,  Coffees,  Teas  1 

Chocolates 2 

Honeys   — 

Preserves — 

Colonring  Materials  . .  1 

Toys    — 

Coloured  Papers    ....  18 

Tins — 

Spices — 

Pharmaceutical     Pro-)  2 

ducts J 

Perfumery 1 

Various  6 

Total.  ...  627 


QQantSUtiTtt 
AxulTiet. 

24 


Inspeoton' 
Samples. 

78 

1 


6 
800 

6 

15 

1 


Totals. 

683 

4 

10 

5 

5 

26 

885 

1 

9 

15 
2 
8 
8 
1 

11 
1 
7 


51 


2 

15 

5 

5 

— 

2 



2 

140 

152 

572 

1,150 

WORK  DONE  BY  THE  PUBLIC  ANALYSTS  DURING  1882  UNDER  THE  SALE 

OF  FOOD  AND  DRUOS  ACT. 

In  response  to  the  Cirocilar  Notice  sent  oat  by  the  Secretaries  of  the  Society  of  Pablic 
Anidysts,  a  large  number  of  returns  of  analyses  made  under  the  Act  during  1882  have 
been  receiTed,  but  seyeral  more  have  yet  to  come  to  hand  in  order  to  make  the  table  as 
eomplete  as  we  have  usually  been  enabled  to  do. 

We  issue  with  this  number  a  ti^bulated  list  of  the  returns  already  reoeiyed,  and  trubt 
thai  those  analysts  whose  names  are  missing  from  the  table  wiU  send  their  returns  to  the 
Secretaries  by  the  15th  inst,  so  that  a  supplementary  list  may  be  issued  with  our  next 
number,  when  we  can  also  make  an  examination  of  the  table  and  compare  it  with  those  of 
yean. 


(ffiO  THE  ANAI/TfiT. 


CORRESPONDEyVE. 


•  [The  Editors  are  not  reeponsible  for  the  opinions  of  their  Gorrespondents.] 

CHEMICALS  IN  BEEB. 
To  THE  Editob  of  "  The  Akaltbt." 

SiTj — Although  it  seems  impossible  by  analysis  to  obtain  proof  of  use  of  these  when  added  in 
moderation,  Analysts  should  bear  in  mind  that  their  ose  is  common.  I  would  direct  attention  to  the 
quantity  of  Magnesia.  This  latter  has  been  overlooked.  The  quantity  of  MgO  should  not  in  a  pure 
beer  exo(«d  17-18  grains  per  gallon.  No  reliable  analyses  on  the  subject  exist.  Magnesia  ordinarily 
being  expressed  as  in  100  parts  of  ash,  further  analyses  are  necessary  to  determine  a  standard. 

Magnesia  is  introduced  into  beer:— 

1.    ^y  artificial  Burton  Watt  r 

3.    By  Sulphite  of  Magnesia. 

8.  By  C  and  D  solutions:  this.latter  is  largely  used  by  brewers ;  aooording  to  patent,  it  consists  of 
Chloride  of  Magnesia  and  Sulphite  of  Soda.  A  few  analyses  of  beer  for  amount  of  Magnesia  would 
be  useful  for  statistical  pu]^K>ses  in  your  next  number. 

Yours,  <fcc., 

PUBE  BEEB. 

[The  writer  encloses  us  a  patent  specification  and  an  advertisement  purporting  to  be  by  two  Brewers  and 
Analytical  Chdmists  (?)  both  pointing  out  the  great  advantage  of  doctoiing  brewing  liquor  vith 
Salts  of  Magnesia. — Editobs  Anjlltst.] 


PUBLIC  ANALYSTS'  REPORTS. 

Da.  C.  A.  Caxebon,  Analyst  for  Dublin,  reports  that  during  June  last  he  examined  60  samples  of  milk, 
of  which  12  were  adulterated  in  some  cases  with  as  much  as  100  per  cent,  of  water.  He  also  examined 
2  samples  of  coffee,  8  of  mustard,  8  of  pepper,  and  4  of  drugs. 

Mr<  F.  W.  Stoddart,  Public  Analyst  for  Bristol,  reports  that  during  the  quarter  ending  June  30th,  the 
total  number  of  samples  forwarded  him  for  analysis  under  the  Food  and  Drugs  Acts  amounted  to  72,  eleven 
of  which  were  handed  in  by  the  public,  and  the  remainder  by  the  inspectors  appointed  under  the  Act. 
Seventeen  of  the  samples  of  various  foods  dealt  with  by  him,  or  nearly  one-fourth  of  the  whole  submitted, 
have  been  condemned.  Of  the  twenty-four  samples  of  milk  forwarded,  nineteen  were  found  to  be 
genuine,  and  the  remainder  adulterated  with  from  fourteen  to  five  per  cent,  of  added  water.  Butter 
comes  next  on  the  list  with  sixteen  samples,  and  is  a  high  testimony  to  the  purity  of  this  branch  of  the 
provision  trade — all  samples  being  declared  free  from  adulteration.  Coffee  does  not  come  out  of  the 
ordeal  nearly  so  creditably,  as  of  the  thirteen  lots  dealt  with  by  tiie  analyst,  considerably  more  than 
half  was  found  mixed  with  chicory  to  the  extent  of  86  per  cent.,  another  80  per  cent.,  two  75 
per  cent.,  and  so  on  down  to  5  per  cent.  Lard  was  tested  on  seven  different  occasions,  and  revealed 
but  one  adulterated  lot,  this  sample  showing  a  water  addition  of  21*8  per  cent.  Of  mustard,  three  of 
five  samples  were  found  to  be  mixed  with  starch  and  turmeric,  in  two  cases  50  per  cent.,  and  in  the 
third  case,  12  per  cent.  The  sample  of  whisky  emerged  with  the  daim  to  be  genuine,  as  did  also  the 
confectionery  and  bread  submitted. 

Bloatbb  Paste.— In  the  twenty-seventh  annual  report  of  the  St.  Saviour^  District  Board  of 
Works,  juBt  published,  the  Analyst  to  the  Board  (Dr.  Bernays,  Professor  of  Chemistry,  St.  Thomas's 
Hospital)  says :— **  I  have  taken  two  potted  meats  and  two  extracts  of  meat  Both  the  potted  ham  and 
the  potted  bloater  paste  were  of  excellent  quality.  The  bloater  paste  was  coloured  with  a  little  oxide  of 
iron,  as  the  public  will  have  it  so.  There  is  no  adulteration,  as  the  fact  is  stated  upon  the  label,  and  is 
confirmed  by  analysis.  It  seems  that  the  attempt  to  sell  the  bloater  paste  without  the  colouring  matter 
has  failed,  and,  as  the  appearance  of  the  paste  without  the  colour  is  not  so  agreeable  to  the  qye,  the 
colour  added  is  the  least  objeetionable.    Both  of  the  meat  extracts  are  good.    No.  51  Is  Iht  ibettar  oC  the 


Wte  iUAtiiflW?.  HI 


two.  Thej  tte-ifzoeUnit  stiBmluitf ,  snd  bebt  adapted  for  admntoie  with  wettk  beef -tea.  In  honeeholds 
wbere  wrapi  are  a  omnmcm  feature  of  the  dianer-table,  the  introdnotion  of  each  extracts  would  be  a 
nal  eeOtioaij.    THmj  DOfltadn  no  albumen,  and  this  should  be  snpplied,  when  necessary,  by  fresh  meat** 

Tinned  Frxtits  were  the  subject  of  a  special  report  to  a  recent  meetmg*  of  the  Marylebone 
Testry  by  Hr.  A.  "Wynter  Blyth,  medical  officer  of  health,  who  stated  that  he  felt  it  his  d'nty  to  specially 
draw  the  attention  of  the  Vestry  to  the  sale  of  fmits  preserved  in  tins.  He  had  analysed  21  samples, 
Tiz.,  11  of  preserred  apricots,  8  of  preserved  tomatoes,  and  2  of  preserved  pineapples  ;  eveiy  one  of  tiie 
samples  contained  in  solntibn  a  probably  iujurions  quantity  of  tin ;  the  least  qnantity  foxrod  being  eqnal 
to  1}  gruns  per  lb.,  the  largest  to  11  grains  per  lb.,  the  mean  of  the  whole  being  abont  4^  grams  per  lb. 
The  explanation  of  the  contamination  was,  that  the  acid  juices  of  the*fruit  acted  upon  and  diswlved  the 
tio.  He  #oald  suggest  that  some  kind  of  notice  of  these  ftusts  be  given  by  the  Vestry  to  the  sellers  of 
preserved  'fruits.  Ho  action  was  taken  upon  the  report  by  the  Vestry,  it  being  considered  that  the 
pofatidty  given  l>y  the  Vtceb  would  be  sufficient. 


LAW  EEPORTS. 
A  Lame  Defence: — 

In  the  Korthem  Police  Court,  Dublin,  before  Mr.  Keys,  Q.C.,  Elisa  O^Brien,  of  27,  Upper  Ormond 
Quay,  milk  contractor  and  purveyor  to  the  Dublin  Garrison,  was  prosecuted  at  the  suit  of  Mr.  David 
Toler,  food  inspector,  for  having  supplied  a  quantity  of  new  milk  for  the  use  of  the  prisoners  at  the 
Military  Prison,  Arbor  Hill,  the  said  milk  beiug  adnlt^nted  with  40  per  cent,  of  added  water. — 
Mr.  Adams,  B.L.  (instructed  by  Mr.  McSheehy,  law  agent  to  the  Corporation),  prosecuted,  and  Mr. 
Bdward  Ennis,  s<^'citor,  defended. — Inspector  Toler  deposed  that  on  Sunday  morning,  10th  June,  from 
infonnation  he  received  he  visited  the  Military  Prison,  Arbor  Hill.  He  secreted  himself  in  one  of  the 
passages  from  half -past  six  till  eight  o'clock,  at  which  hour  the  milk  was  delivered  to  the  Prison  by  a 
rob-contraotor  named  Joseph  Cassidy.  There  were  117  prisoners  at  the  time  undergoing  terms  of 
indtrceration  of  from  six  months  to  two  years,  and  the  quantity  of  milk  supplied  for  their  consumption 
on  this  particular  date  was  less  than  four  gallons.  Mr.  Toler  demanded  a  sample  of  the  milk,  and  sub- 
mitted it  to  analysis  by  Professor  Cameron,  who  certified  that  it  was  adulterated  with  40  per  cent,  of 
•dM  water.  Mr.  Toler  also  stated  that  the  day  before  he  had  been  served  with  a  notice  that  the  milk 
the  subject  mattto  of  this  prosecution  was'ftupplied  by  Birs.  O'Brien  under  a  **  written  wartanty  "  with 
the  siib-coutractor  Joseph  Cassidy,  axid  that  she  (EHza  O'Brien)  relied  upon  that  document  for  her 
defence.  The  inspector,  however,  informed  titie  Court  that  a  few  days  subsequent  to  tiie  10th  June  he 
viiited  Mrs.  O'Brien's  establishment  at  Ormond  Quay,  and  dieted  from  her  the  statment  that  there 
Vis  410  "  written  warranty  "  between  herself  and  Cassidy.  The  officer,  thei^efbre,  called  upon  Cassidy  to 
pTOdnee  the  document,  which  on  examinaltion  was  found  to  be  dated  **  15th  June.*' — The  sub-contractor 
I  (Gadfly— Who  gave  his  efVidence  with  great  rductattce— said  that  his  m«tn  got  drunk  the  night  before, 
I  tad,  as  he  was  hftrdly  sober  on  that  morning,  '^  he  made  a  ini$take  and  left  the  wrong  milk  at  the 
I  pison.^  On  ett>S8-examination  Cassidy  admitted  that  there  W«re  three  cans  of  milk  in  charge  of  this 
kill.  One  of  the  cans  was  to  be  left  at  the  Aihor  Hill  Hospital,  land  the  Other  at  the  Royal  Infirmary, 
(bcenixPaaft. — ^Mr.  Adams:  ** PethAps,  Sir,  on  the  whole  you  did  the  best  thing  under  the  oircum- 
vtuiees,  to  deposit  the  *  40  per  cent.'  can  at  ^e  prison,  and  not  bring  it  to  the  hospital."— -To  the 
bilpeotor:  Wastiiete  a  complaint  against  ttdB  contractor  before?— Mr.  Toler:  Yes;  on  one  occasion 
OWen  supplied  this  prison  with  mUk  which  was  adulterated  with  148  per  cent,  of  water—and  another 
tiaieserred  the  Ist  Battalion  Scots  Guards,  then  stationed  at  Ship  Street  Barracks,  with  three  oon- 
ijgmnenti  of  new  milk,  widch  were  adulterated  with  from  51  to  69  per  cent,  of  Water.  For  tiiese 
offnioss^he  ww  fined  £87.— Mr.  Ennis :  Thidiks  be  to  goodness  it  is  nothing  worse  than  "water.  Mr. 
Eaaisffaen  examined  te.  T61er  as  to  whether  he  had  ev«r  taken  samples  of  mflk  at  Cassidy's  dairy, 
21,  ChsBotte  Street— Mr.  Toler  rep\i^  that  he  had  done  so,  and  that  they  were  pure,  which  was,  no 
tebt,  ehicdy  because  his  appearance  was  so  well  known  amongst  the  dairy  keepers  of  Dublin. — Mr. 
A^Mu:  I  preeafor  a  heavy  penalty  in  4hi8'ease.  Here  were  117  unfortunate  prisoners  suppUed  with 
tea  than  four  gaHons  of  milk  tot  their  dailjPallowance.  If  it  was  puMit  was  bad  enough,  but  to  think 
^t  it  was  a  decoction  of  nearly  half  milk  and  water  was  perfectly  scandalous. — The  magistrate  said 
theettvwM'eaiiMn]^  a  bad  >€ae,^tBd  fined  the  contractor  £10.— <kuMidj  said  he  was  Aot  «ware  that 
tea  mni'miKMa-ootopllaintg  tfoneenmig  hig  tnift^— Mr .  Toler i-  Iliere  are^ netftn  in^ wiituig. 
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Owen  Edwards,  trading  as  Kibble  A  Co.,  Broadway,  Deptford,  was  summoned  by  the  Greenwich 
District  Board  of  Works  nnder  the  Adulteration  of  Food  and  Drags  Act.-— Mr.  Lockyer,  for  the  d^ence, 
said  Owen  Edwards  was  not  the  proper  person,  it  should  have  been  Mr.  Wells  or  Mr.  Maltby,  bat  if 
Mr.  Spencer  liked  he  could  have  the  snmmonB  amended. — Mr.  Borsbery,  Inspector,  said  he  went  to  the 
shop  of  Kibble  A  Co.  on  April  25th,  and  asked  for  a  poand  of  batter,  and  paid  Is.  fur  it,  reoeiring  a 
receipt  for  the  shilling,  and  he  then  said  he  purchased  it  for  analysation,  and  the  person  who  served 
him  said  he  would  not  find  any  batter  in  that,  as  it  was  batterine,  and  he  had  better  change  it. 
Witness  told  him  it  was  his,  and  he  had  paid  for  it.  A  portion  of  the  batter  was  sent  to  the  Analyst, 
who  certified  that  it  was  butterine,  which  consisted  of  fat,  which  after  purification  had  been  chamed 
with  milk,  but  was  not  injurious  to  health. — In  reply  to  Mr.  Lockyer,  the  Inspector  said  he  had  often 
dealt  at  the  defendant's  shop,  but  that  was  the  first  time  he  had  been  there  as  inspector.  Had  bought 
batter  before  as  a  private  individual,  but  had  never  bought  it  for  a  shilling.— Mr.  Lockyer  said  he  could 
not  dispute  the  sale  of  the  article,  but  there  was  an  element  of  unfairness  on  the  part  of  the  inspector 
which  should  guide  the  magistrate  in  his  deelsion.  The  inspector  was  a  regular  customer,  and  when  he 
asked  for  a  pound  of  shilling  butter  the  salesoian  was  taken  off  his  guard,  although  it  vras  not  right  for 
him  to  do  so.  They  sold  no  shillin^;  butter,  but  butterine,  which  was  preferred  by  some  of  the  cusUHners 
to  common  butter  for  pastry.  It  was  an  instruction  from  the  principal  of  the  firm  whenever  butterine 
or  shilling  butter  was  called  for,  the  seller  should  say  it  was  butterine,  and  the  inspector  being  a 
regular  customer,  it  was  supposed  when  he  asked  for  shilling  butter  that  he  wanted  it  for  pastry.  The 
price  list  also  described  the  article  as  butterine,  and  in  it  there  was  no  butter  for  a  shilling  a  lb.— 
Mr.  Balguy  said  a  person  of  the  inspector's  experience  should  have  known  that  he  could  not  get  butter 
for  a  shilling,  but  it  appeared  to  him  that  the  shopman  ought  to  have  stated  to  the  customer  that  it 
was  butterine  and  not  butter.  Messrs.  Kibble  should  take  warning,  and  put  up  in  the  shop  notice  of 
butterine. — Mr.  Lockyer  said  that  was  done. — The  inspector  said  he  saw  no  ticket  on  any  of  the  butten, 
but  knew  butter  could  not  be  bought  under  Is.  6d.  a  pound.— Mr.  Balguy  imposed  a  fine  of  10s.  and  2s. 
costs,  the  shopman  not  having  stated  the  article  was  sold  as  butterine. 

Butter  and  BtUterine, — What  it  not  a  Proper  Label  :— 

Mr.  John  M'Bhane,  provision  dealer,  272,  Great  Homer  Street,  was  recently  summoned  at  the 
Liverpool  Police  Court,  under  the  provisions  of  the  Food  and  Drugs  Act,  for  having,  on  the  19th  July, 
sold  butter  adulterated  with  80  per  cent,  of  ingredients  other  than  genuine  butter.  There  were  present 
on  the  bench  Messrs.  David  Badcliffe  (chairman),  0.  H.  Williams,  E.  Browne,  and  J.  Yates.  Mr.  Marks, 
solicitor,  prosecuted;  Dr.  OTeely,  defended.  On  the  day  in  question  a  sanitary  inspector,  named 
Baker,  visited  the  defendant's  shop  and  asked  for  1  lb.  of  butter  at  Is.  Having  been  supplied,  he 
informed  the  salesman  that  he  was  about  to  have  the  article  analysed.  Mr.  M'Shane  was  sent  for,  and, 
having  been  asked  about  the  sale,  said,  **  Oh,  it's  all  right ;  it's  labelled."  A  portion  of  the  butter  was 
left  with  Mr.  M'Shane,  and  the  remainder  was  taken  to  the  City  Analyst,  Dr.  Brown,  who  pronounoed 
it  to  be  adulterated  with  80  per  cent,  of  fat  derived  from  beef.  According  to  the  statement  of 
Mr.  Marks,  there  was  no  label  on  the  parcel  of  butter  sold  to  the  inspector.  There  certainly 
was  a  piece  of  paper  in  the  folds  of  the  paper  which  covered  the  butter,  upon  which  was  written 
in  pencil  *'  with  butterine."  If  it  had  been  labelled  properly,  Mr.  Marks  continued  to  say,  it 
would  have  protected  the  vendor  under  the  8th  Section  of  the  Act,  but  the  inspector  failed  to  find  any 
such  notification  until  he  was  informed  of  it  by  the  defendant's  shopman ;  and  the  slip  of  paper  which 
had  subsequently  been  discovered,  and  which  no  doubt  would  be  relied  upon  and  set  up  as  a  defence, 
was  not  a  sufficient  notice,  and  such  a  one  as  was  demanded  by  the  Act  of  Parliament.  Evidence  was 
given  by  Baker  and  another  inspector.  The  former,  in  reply  to  Dr.  O'Feely,  said  he  did  not  taste  the 
butter  on  the  occasion  on  which  he  made  the  purchase  from  the  defendant.  The  notification  in  pencil 
alleged  to  be  written  by  the  defendant  he  did  net  see  written  in  the  shop.  It  formed  part  of  a  larger 
sheet  of  paper,  which  became  fragmentexy  on  account  of  its  contact  with  water.  Boger  M'Guinness, 
the  defendant's  assistant,  was  called,  and  said  he  wrote  the  worcU  '*  with  butterine  "  in  the  shop,  and 
Baker  coul J  have  seen  him  do  so  had  he  wished.  It  was  contended  by  the  defence  that  the  written 
notification  referred  to,  enclosed  in  the  parcel  of  purchased  batter,  was  in  compliance  with  the  provisions 
of  the  Act.  Dr.  O'Feely  said  the  words  of  the  Act  were  that  the  vendor  **suall  give  notice  bv  a  label 
distinctly  and  legibly  written."  The  Chairman  held  that  the  label  or  enclosed  notification 'was  not 
sufficient ;  that  it  was  at  variance  with  the  spirit  of  the  Act  of  Parliament,  inasmuch  as  it  was  not 
placed  on  the  article  sold.    The  defendant  was  fined  40s.  and  costs. 

John  Martin,  provision  dealer,  72,  Browolow  Hill,  was  also  summoned  for  a  similar  offence,  the 
article  aold  as  batter  in  his  case  being  adulterated  83  per  cent.    He  was  fined  90a.  and  ooets. 
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Butter  Analyiii. — Question  tu  to  time  of  Drying  Fatty  Acids  : — 

William  H.  Wade,  grocer,  35,  West  Street,  Qravesend,  was  sammoned  at  the  iastance  of  the  Urban 

Sanitary  Aathority  for  seUing  adnlterated  butter.    Mr.  Sharland,  town  derk,  prosecuted ;  Mr.  Mitchell 

defending.    By  the  instmctions  of  the  Inspector  under  the  Food  and  Drugs  Act  a  man  named  Outrid 

went  to  the  defendant's  shop  on  the  25th  of  July  and  bought  half-a-pound  of  butter  at  14d.  a  pound. 

The  inspector  then  informed  Wade  that  he  was  the  purchaser  of  the  butter,  and  that  he  intended  to 

htre  it  analysed,  offering  to  hand  to  the  seller  one-third  of  the  half-pound.    This  was  refused,  and  the 

whole  of  the  butter  was  given  to  Dr.  Gramshaw,  the  Borough  Analyst.    Subsequently,  however,  by  the 

idvioe  of  his  solicitor,  Mr.  Wade  applied  for  a  third  portion  of  the  sample  that  had  been  taken,  and 

tfter  it  had  been  sealed  in  the  presence  of  tjie  magistrates  he  was  allowed  to  remove  it  for  independent 

wilysis.    Dr.   Gramshaw's  certificate  was  to  the  effect  that  the  sample  was  '*  not  of  the  nature, 

substance,  and  quality  of  butter."    His  report,  however,  he  said,  needed  a  qualification,  viz.,  that  in 

hit  analysis  he  might  not  have  dried  the  fatty  acids  quite  sufficiently.    Hi  had  dried  them  for  two 

hours  but  if  he  had  dried  still  more  it  might  have  reduced  the  proportion  by  two  degrees.    If  it  had 

been  lo  reduced  the  butter  would  still  have  been  adulterated.    The  analysis  was — *'  Fatty  adds,  95*53. 

Ho  change  injurious  to  the  sample  has  taken  place.    There  is  little  or  no  butter  in  this  sample.'* 

Mr.  Gramshaw  added  that  the  sample  was  decidedly  adulterated.    The  fatty  acid  in  genuine  butter 

WIS  87*3,  and  in  lard  or  fat  it  was  95-5.     Cross-examined:  The  presence  of  95  per  cent,  of  fatty 

lads  was  incompatible  with  genuine  butter.    Mr.  Mitchell,  for  his  client,  said  this  was  a  serious  matter, 

both  to  the  retail  and  the  wholesale  dealer,  Mr.  Tom  Smith,  who  had  supplied  the  butter  to  the 

defendant    He  called  Mr.  B.  H.  Harland,  F.C.S.,  FJ.C,  of  the  firm  of  Wigner  &  Harland,  in  business 

It  Lombard  Street,  E.G.,  who  had  made  an  independent  analysis  of  a  sample  of  the  butter,  which  he 

had  found  to  be  perfectly  genuine  butter.    He  received  it  closely  sealed  up.    Both  the  specific  gravity 

(913*7)  and  the  insoluble  fatty  adds  (89*09)  were  such  as  would  be  expected  to  be  found  in  genuine 

batters  of  this  class.    He  conddered  that  Dr.  Gramshaw  had  not  sufficiently  dried  his  fatty  adds. 

Two  hours  drying  was  not  enough,  the  usual  time  was  from  twelve  to  sixteen  hours.    If  the  butter 

Wig  dried  only  for  three  or  four  hours,  in  the  way  that  Dr.  Gramshaw  made  the  analysis,  the  analyst  might 

get  a  variation  of  two  or  three  per  Cent.    Mr.  Tom  Smith,  wholesale  grocer,  of  King  Street,  Gravesend, 

deposed  that  he  sold  this  butter  to  Mr.  Wade.  He  had  no  hedtation  in  saying  that  this  sample  was  genuine 

botter.  By  the  Mayor :  He  believed  at  this  time  of  the  year  butter  made  soldy  from  the  milk  of  the  cow 

eoold  easily  be  sold  by  the  retailer  at  fourteen  pence  a  pound.    Bfr.  Sharland  then  asked  the  bench  to  orde'' 

that  the  third  remaining  portion  of  the  sample  should  be  sent  up  to  Somerset  House  to  be  officially  tested. 

)b,  Mitchell,  however,  urged  that,  in  the  face  of  an  analysis  which  was  admittedly  open  to  question  as  to  the 

maimer  in  which  it  had  been  conducted,  it  was  unfair  to  keep  the  defendant  in  suspense.  The  Mayor  said  it . 

wag  a  ease  of  great  importance  to  shopkeepers  and  customers,  and  the  bench  considered  it  best,  in  the 

eonfliet  of  the  analyses,  that  the  suggestion  of  the  prosecution  should  be  adopted,  and  the  third  portion 

of  the  butter  be  sent  to  the  Commissioners  of  Inland  Bevenue  for  examination.    The  case  was  adjourned 

(or  a  fortnight,  in  order  that  this  analysis  might  be  recdved. 

At  the  adjourned  hearing  on  the  I7th  Aogust,  the  Town  Clerk  said  he  understood  that  the  certificate 
from  Somerset  House  falsified  the  report  of  the  Borough  Analyst,  while  it  sustained  that  of  Mr.  Harland. 
->The  eertifioate  of  the  Somerset  House  Laboratory  was  as  under : — **  The  sample  of  butter  referred  to 
in  the  annexed  letter  *'  (that  of  the  clerk  to  the  justices),  **  and  sealed  as  described  therein,  was  recdved 
here  on  the  4th  inst.  We  hereby  certify  that  we  have  analysed  the  butter,  and  declare  the  results  of 
oor  analysis  to  be  as  follows :— Water,  9*02  per  cent. ;  curd,  1*81  per  cent. ;  salt,  2*50  per  cent. ;  fat, 
86*67  per  cent.  Frdm  a  condderation  of  the  results  of  a  full  analysis  of  the  fat  we  are  of  opinion  that 
ths  butter  is  genuine.'*  The  certificate  was  signed,  "  J.  Bell,  Ph.b.,  B.  Bannister,  G.  Lewiu." 
Mr.  Mitchell  asked  for  an  order  of  the  bench  dismissing  the  case,  and  this  was  granted ;  whereupon 
dcCeodant's  solldtor  asked  for  full  costs  against  the  prosecutioni  remarking  that  the  ehargeiiad  been  a 
MnoQslosstohis  client,  whose  takings  had  fallen  off  several  pounds  a  week  in  consequence.— The 
^ttdi  decided  to  allow  the  defendant  £5  5s.  for  the  analysis  he  had  obtained,  and  £8  3s.  for  the 
Mlieitor's  costs.    It  was  ordered  that  copies  of  the  analysis  should  be  given  to  the  defendant. 
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RECENT    CHEMICAL    PATENTS. 

The  following  speoifications  have  been  recently  pnblished,  ax^  can  be  obtained  from 
the  Great  Seal  Office,  Corsitor  Street^  Chancery  Lane»  London. 

No. 
1882.  NameofPfttontee.  Title  of  Patent.  Priee. 

5671    C.  D.  Edman          ..        ..     Obtaining  Ooloaring  Blatters 4d. 

5696    L.  Hei^nstall                   . .     Dyeing  Aniline  Coloors 4d. 

5713  W.J.Cooper           ..         ..     Distillation  of  Coal          4d. 

5714  W.  C.  Home Manofactnre  of  Lmninoos  Paper          ..  4d* 

5743    S.  P.  Thompson  and  J.  D. 

Husbands         . .               Eleotrio  and  Magnetic  Apparatus  for  Telephonic  Purposes,  Ac,  4d. 

5765  TV.  C.  Clennell        . .         . .     Treatment  of    Substances  Containing  Mixed  Animal   and 

Vegetable  Matter,  to  separate  the  same       4d. 

5766  J.  Walker Treatment  of  Materials   used   in  Purifying  Coal  Gas  for 

Beoovery  of  useful  Products  therefrom       4d. 

5767  W.  A.  Barlow          . .         . .     Accumulators  or  Secondary  Batteries 6d. 

5769    E.  G.  Brewer           . .               Electro  Magneto  and  Electro  Dynamo  Machines        . .         . .  4d. 

5788    W.  A.  Barlow          . .         . .     Magneto  and  Dynamo  Electric  Machines         2d. 

5785  L.  A.  Groth Preparing  Fluid  Isinglass  from  Cod  Fish  Bladders     . .         . .  2d. 

5786  Ditto         Preparing  Fluid  Qlue  from  Fish,  <frc 2d. 

5787  Ditto         Extracting  and  Preserring  Oil  from  Fish,  <!fco 4d- 

5788  Ditto         Preparing  Extract  from  Fish,  <frc.,  for  Food 4d. 

5796    W.  B.  Lake Electric  Lamps 6d. 

5809    J.  Hargrayes  A  T.  Bobinson    Treating  Hydrochloric  Acid       6d. 

5838    J.  Wavish  and  J.  Warner  . .     Incandescent  Electric  Lamps 2d. 

5861    P.  M.  Justice                     . .     Gaso  Electric  Lamps       2d. 

5887    L.  Hartmann                     ..     Voltaic  Batteries 2d. 

5918    F.  Wirth       Production  of  Magnesia  Salts  from  Sulpho  Acids                 . .  4d. 

5914    C.D.Abel     ..         ..         ..     Oxidising  Textile  Fabrics           4d. 

5918    H.  H.  Lake Dynamo  Electric  Machines         8d. 

5927    F.  C.  Qlaser Manufacture  of  Bichromate  of  Potash 4d. 

5982    P.  G.  Oster Preparation   or   Compound   for    use  as  a    Substitute  for 

Linseed  Oil       4d. 

5952    I.  A.  Timmis                      • .    Pressing  Asbestos  into  Wood,  Ao 9d. 

5961    G.  L.  Anders  Se  J.  B.  Henck    Dynamo  or  Magneto  Electric  Machines 6d. 

5966    J.  Jameson Effecting     Condensation    of     less    Condensible    Matters 

Contained  in  Gas         2d. 

5977    J.  Bapiefl Galvanic  Batteries 4d. 

5981    B.  NichoUs Treatment  of  Town  Sewage        4d. 

6019    W.  S.  Horry Dynamo  Electric  Machines        6d. 

6022    W.  A.  Barlow                            Producing  Monalcoholised  Hydric  Bases        4d. 

6058    C.  A.  Faure Treatment  at  High  Temperature  of  Alkaline  Salts  and  Metala  6d. 

6075    L.  A.  Groth  ^ Incandescent  Electric  Lamps 6d. 

6083    D.  Milne  and  L.  B.  Miller  . .     Electro  Motors 6d. 


BOOKS,    Ac,   RECEIVED. 

The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaoeutioal  Journal ;  The  Sanitary  Beoord  ;  The  Miller ;  The  Prorisioner ;  The  Practitioner ; 
Mew  Bemedies;  Proceedings  of  the  American  Chemical  Society;  Science;  The  Inventors'  Becord; 
New  York  Public  Health  ;  The  Scientific  American  ;  Society  of  Arts  Journal  ;  Sanitary  Engineer 
of  New  York;  Cowkeeper  and  Dairyman's  Journal ;  Sugar  Cane;  Countiy  Brewers'  Gazette;  The 
Medical  Becord;  The  Grocers'  Gazette;  London  Water  Supply,  by  Crookes,  Odling  and  Tidy; 
Chemical  Beview ;  Independent  Oil  and  Drug  Journal  and  Paint  Beview  ;  Science  Monthly ;  Journal  of 
the  Society  of  Chemical  Industry ;  Agricultural  Chemical  Analysis,  by  Dr.  Percy  F.  Frankland. 
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THE  STORAGE  AND  DISTRIBUTION  OF  PETROLEUM. 

SoscE  important  evidenee  was  giyen  in  reference  to  the  storage  and  distribution  of  petroleum 
in  London  and  Liverpool,  before  the  Select  CommilLee  of  the  House  of  Lords  appointed  to 
eonsider  the  Petroleum  Bill. 

From  the  evidence  of  Mr.  Phillips,  of  the  firm  of  Messrs.  Ingall,  Phillips  &  Co.,  the  prin- 
cipal wharfingers  of  petroleum  and  other  oils  in  London,  it  would  appear  that  the  storage 
eapaeitj  of  that  firm  alone  in  London  is  equivalent  to  betv^een  4,000,000  and  5,000,000  gallons. 
They  are  at  present  building  new  works,  the  tank  space  in  which  is  to  be  160,000  gallons.  The 
older  form  of  tanks  are  arranged  partly  underground,  rising  to  a  height  of  about  4  feet  above 
gronnd ;  this  portion  is  protected  by  a  wall  and  about  8  feet  of  concrete,  and  the  roof  is 
fonned  of  a  layer  of  chalk  about  1  foot  thick.  In  the  more  modem  form  of  storage 
tank  the  covering  is  arranged  so  that  a  current  of  air  can  pass  over  the  surface  of  the 
stored  petroleum.  According  to  the  practical  experience  of  this  witness,  it  would  seem 
that  a  tank  open  to  the  air  is  more  suitable  for  storage  than  one  which  is  closed  ;  in  the  latter 
case,  the  manholes  are  protected  by  a  layer  of  earth.  The  reason  for  this,  we  should 
imagine,  is  not  far  to  seek.  In  the  one  case,  the  more  volatile  portions  are  sealed  np  ready  to 
lake  fire,  either  by  the  approach  of  a  light,  or  from  a  sudden  or  undue  rise  of  temperature  ; 
while  in  the  case  of  the  open  tanks  the  current  of  air  carries  ofif  the  volatile  vapours  as  fast 
as  they  are  generated.  As  nothing  is  stored  but  the  usual  class  of  petroleum  with  a  fairly 
high  flashing  point,  the  loss  by  evaporation  is  not  sufficiently  sensible  to  weigh  against  the 
greater  safety  brought  about  by  this  system.  In  Liverpool,  the  storage  tanks  are  excavations 
made  in  the  solid  red  sandstone  rock,  one  side  being  built  with  concrete  and  brick. 
The  following  description  taken  from  the  evidence  of  Mr.  Bignell  gives  a  clear  idea  of  the  mag- 
nittide  to  which  the  American  petroleum  trade  has  attained  in  that  plnce.  The  stores  are 
sitoated  on  the  east  and  south  side  of  theHerculaneum  Branch  Dock — ^those  on  the  east,  49  in 
number,  being  at  a  distance  of  102  feet,  and  those  on  the  south,  11  in  number,  a  distance  of  60 
feet  from  the  dock  margin.  They  are  all  formed  by  excavation  in  the  solid  red  sandstone  rock, 
which  in  this  position  rises  to  a  height  of  from  45  to  60  feet  above  the  level  of  the  quay. 
The  stores  on  the  east  quay  are  of  the  uniform  internal  dimensions  of  51  feet  by  20  feet, 
and  those  on  the  south  average  87  feet  by  20  feet,  the  height  in  each  case  being  19  feet. 
The  rock  piers  separating  the  stores  are  5  feet  in  thickness.  In  the  construction  of  these 
itores  special  attention  has  been  paid  to  the  requirements  of  the  fire  insurance  companies. 
The  sill  of  the  doorway  is  at  a  height  of  about  5  feet  above  the  level  of  the  floor,  and  the 
Wills  are  coated  with  Portland  cement  to  the  same  height,  and  no  connection  whatever 
hat  bernn  provided  between  the  diflerent  stores,  so  that  in  the  case  of  fire  or  leakage  the 
wiMdi  eoatflBls  of  any  store  would  be  retained  within  itself.    All  doors  are  of  iron. 
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Mr.  Bowling,  of  the  firm  of  Messrs.  Pinchin,  Johnson  &  Co.,  who  are  refiners  of  crude 
petroleum,  stated  from  his  own  knowledge  that  some  retailers  in  the  poorer  suburbs  of 
London,  neli  as  much  as  200  gallons  of  oil  on  Saturday  eveLi'ng.  The  product  with  which 
MesBrs.  Pinchin,  Johnson  &  Co.  deal  is  the  crude  article.  It  is  of  a  dark  color,  and  a 
specific  gravity  of  800.  On  being  submitted  to  the  usual  form  of  purification,  namely 
fractional  distillation,  the  following  are  the  results  : — 

Petroleum  Spirit 15  per  cent. 

Kerosine  (Petroleum,  or  Burning  Oil)         ...         65       „ 

Heavy  Lubricating  Oil         10       ,, 

Carbon  Water,  and  loss  by  decomposition...         10       ,, 

The  light  petroleum  spirit  has  to  a  great  extent  taken  the  place  of  solvent  naptha,  and 
is  a  well  known  commercial  article,  being  used  for  the  production  of  lighting  gas,  and  as  a 
solvent  in  connection  with  the  manufacture  of  waterproofing,  and  the  various  forms  of 
floorcloth,  linoleum,  &c.,  trades  which  have  only  been  developed  during  the  last  few  years. 

Mr.  Dowling  also  stated  that,  on  making  an  inspection  of  the  ruined  premises  of  a  burnt 
warehouse,  in  which  had  been  stored  resin,  turpentine,  pitch,  tar,  &c.,  and  also  the  usual 
class  of  burning  petroleum,  that  only  10  per  cent,  of  the  latter  had  been  damaged  by 
the  fire,  the  remainder  being  intact,  and  was  afterwards  sold  into  consumption,  although 
some  of  the  barrels  boro  fire  marks  and  showed  evidence  of  having  been  subjected  to  a  fair 
degree  of  heat. 

It  is  clearly  evident  from  the  above,  that  the  storage  of  petroleum,  providing  always 
that  the  lighter  portions  have  been  abstracted  from  it,  is  perfectly  safe,  if  only  reasonable 
precautious  are  taken,  which  suggest  themselves  to  any  one  who  has  a  fair  knowledge  of  the 
chemical  nature  of  the  hydro-carbon  with  which  he  is  dealing.  That  this  is  so,  and  that 
the  subject  is  better  understood  in  the  United  States  (the  headquarters  of  the  petroleum  trade), 
is  evident,  or  otherwise  accidents  would  be  continually  occurring,  bearing  in  mind  the  enormous 
consumption  of  this  material  in  the  east,  and  in  all  countries  where  the  use  of  gas  is  pre- 
cluded, on  account  of  its  expense.  The  question  naturally  arises — ^is  ordinaiy  burning 
petroleum  of  specific  gravity  810,  and  flashing  above  a  temperature  of  73*^  Abel  test,  more 
dangerous  for  storage  and  public  use,  than  the  millions  of  cubic  feet  of  gas  which  are  con- 
tained in  gasometers  in  and  around  London  ?  We  think  not.  Petroleum  of  this  kind 
will  not  ignite  and  bum  (without  the  intervention  of  a  wick)  except  at  a  temperature  con- 
siderably above  that  of  boiling  water.  Of  course,  petroleum  vapour  when  mixed  with  air  is 
as  explosive  and  quite  as  easily  ignited  as  ordinary  coal  gas ;  but  the  difierence  between  the 
two,  is  this — the  vapour  of  petroleum  when  the  liquid  is  properly  and  carefully  stored,  is 
produced  in  small  quantity,  and  is  rapidly  disseminated  into  the  atmosphere,  whereas  gas 
from  coal  is  stored  and  distributed  in  such  a  way  as  to  render  it  liable  to  admixture  with  a 
few  volumes  of  atmospheric  air,  in  which  case  it  is  violently  explosive.  So  long  as  the  whole 
of  the  vapour  of  petroleum  is  removed  from  the  surface  of  the  liquid  in  the  tanks  no  danger 
is  Ukely  to  arise  from  the  formation  of  explosive  compounds  ;  and,  in  tanks  built 
partially  underground  and  properly  constructed,  the  temperature  of  the  liquid  is  such  that  only 
a  comparatively  small  quantity  of  vapour  is  generated — and  again  the  petroleum  risk  is 
confined  to  the  area  where  this  substance  is  stored,  whereas  the  gas  risk  is  not  only 
present  at  the  works,  but  throughout  the  whole  district  where  it  is  distributed. 
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On  the  whole,  we  think,  that  providing  ordinary  eare  is  taken  in  the  inspection  of  the 
oils  as  tht*y  are  imported  into  this  country,  and  the  present  regulations  as  to  storage 
efficiently  and  properly  carried  out,  that  no  farther  parliamentary  legislation  is  called  for. 
Petroleum  is  really  not  so  dangerous  as  turpentine,  or  many  of  the  vegetable  oils,  which 
when  spread  out  in  layers  absorb  oxygen  from  the  atmosphere,  generating  sufficient  heat  to 
eause  them  to  spontaneously  ignite. 


ON  THE    WORK    DONE    BY  PUBLIC    ANALYSTS    DURING    1882    UNDER 
THE   SALE   OF  FOOD  AND  DRUGS  ACT. 

By  G.  W.  WiGNER. 

Fbom  various  causes  the  annual  summary  of  the  results  of  the  Public  Analysts*  Work  has 
bfcen  delayed  this  year,  and  as  some  returns  are  still  missiug  thu  analysis  cannot  be  as  com- 
plete as  usual.  The  preparation  of  thede  returns  is  attended  with  a  good  deal  of  labour, 
ftnd  hX  times  it  is  impossible  that  some  men  can  find  time  for  it.  Thanks  are  due  to  those 
who  have  done  so. 

The  year  which  has  passed  has  witnessed  great  stiides  in  the  success  of  the  anti- 
adulteration  work  in  the  United  States,  and  in  France  ;  but  el^^ewhere  the  condition  remains 
almost  as  before.  The  state  of  things  in  this  country  will  ba  judge<1  best  from  the  following 
facts  and  averages. 

One  step,  the  necessity  for  which  was  urged  im:  year,  has  been  obtained  by  the 
action  of  the  Manchester  Magistrates  in  calling  on  the  referee  chemists  at  Somerset  House 
to  attend  to  endeavour,  though  unsuccessfully,  to  support  one  of  their  certificates.  The 
provisions  for  the  collection  of  samples  in  larger  numbers  from  the  more  populous  districts 
still  remain  the  great  necessity  to  the  proper  working  of  the  Act. 

The  number  of  returns  received  of  samples  analysed  and  reported  upon  during  the  last 
eight  years  have  been  as  follows  : — 

Sunp] 


Tear. 

1876.6 

1877 

1878 

1879 

1880 

1881 

1882 

The  diminution 


Districts. 
109 
127 
168 
212 
237 
249 
196 


lined. 
16969 
11943 
16107 
17674 
17919 
17868 
14900 


Sunples 
Adulterated. 
2896 
2371 
2606 
3032 
3132 
2960 
2468 


PeroenUg« 
Adolteratad. 

1810 

17-70 

16-68 

1725 

17-47 

16-56 

16-60 


in  our  number  of  returns  is  most  marked  in  the  Lrish  ones,  but  the 
Dumber  of  samples  reported — nearly  15,000,  is  quite  enough  to  deduce  an  average  from  and 
ahow  that  adulteration  is  not  yet  looked  upon  by  all  tradesmen  in  the  light  of  the  robbery 
which  it  really  is. 

The  percentages  of  Milk  and  Groceries  purchased  are  shown  in  the  following  table. 
It  is  not  considered  necessary  to  give  the  figures  for  the  other  varieties  of  samples. 

Samples  Pubghasbd — Pebcentaoe  on  Total. 


1879. 

1880. 

1881. 

1882. 

Milk 

86-1 

40-4 

38-7 

370 

Groceries 

260 

21-6 

.. 

24-2 

.. 

24-3 
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The  most  important  calculation  is  that  which  shows  the  percentage  of  adolteration 
actually  found  on  each  class  of  article.  To  make  this  clear  I  reproduce  the  figures  for  the 
five  preceding  years. 

Peecentaobs  op  Adultebation  pound  pbom  1877  to  1882,  calculated  on  the  numbee 
OP  Samples  op  each  class  Analysed. 


1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

Milk 

2607     . 

.     18  38 

. .     22-06     . 

.     22-00     . 

.     19  95     .. 

20-35 

Butter 

12-48     . 

.     1323 

..     13-93     . 

.     20-08     . 

.     12-67     . 

15-24 

Groceries     . . 

1303     . 

.     12-89 

..     11-73     . 

.     10-43     . 

.       9-70     . 

10-00 

Drugs 

23-82     . 

.     35-77 

..     26  66     . 

.     20-26     . 

.     19-09     . 

.     16-74 

Wine,  Spirits,  and  Beer 

47-00     . 

.     29-31 

..     28-30     . 

.     21-31     . 

.     2394     . 

21-11 

Bread  and  Flour    . . 

6-84     . 

.       2-97 

. .       4  62     . 

.       6-33     . 

.       4-23     . 

4-82 

Water 

) 

21-63     . 

.     14-98 

/    21-45     . 
I    10-17     . 

.     17-73     . 

.     26-17     . 

.     2830 

Sundries 

.       6-66     . 

.       6-00     . 

7-03 

Average  ..         ..     17-70  16  68  17  25  1747  16  55  1650 

The  percentage  of  adulterated  Milk  is  somewhat  worse  than  last  year,  hut  the  differ- 
enoe  is  fractional  only.  The  treatment  of  Milk  is  exceptionally  lenient  towards  the  '^  trade/* 
since  prosecutions  are  rare  for  less  than  ten  per  cent,  of  water,  and  since  the  Society's  limit 
is  a  low  one,  so  that  probably  it  is  near  the  truth  to  say  that  about  20  per  cent,  of  water 
is,  on  the  average,  added  to  all  the  Milk  sold. 

Butter  shows  a  higher  figure,  but  in  nearly  every  case  the  report  appears  to  be  for  the 
sale  of  Butterine  under  the  name  of  Butter  instead  of  admixture. 
Groceries  are  fractionally  worse,  but  the  difference  is  trifling. 

Drugs  show  an  improvement  of  more  than  2  per  cent.,  and  have  fallen  to  less  than 
half  the  maximum  found  in  1878.  Still  there  is  room  for  further  care,  and  it  would  be  well 
if  those  pharmaceutical  chemists  who  can  test  their  own  drugs  satisfactorily  did  so  in  a 
more  systematic  manner. 

Wines,  Spirits,  and  Beer  show  a  fractional  improvement  which  brings  them  almost  to 
the  level  of  1880. 

The  other  items  of  the  table  hardly  call  for  remark  until  we  come  to  the  last  line,  and 
then  it  is  a  wretched  conclusion  to  come  to.  Five  years  work  from  1877  to  1882  has  only 
reduced  the  average  percentage  of  adulteration  by  1*2  per  cent.,  and  the  last  year  has  only 
reduced  it  by  *05  per  cent. ;  these  results  being  all  obtained  on  samples  purchased  by 
officers  known,  and  in  many  cases  recognised  as  officials. 

In  the  Metropolis  itself  we  have  reports  of  the  results  of  2,864  samples,  and  the  ^ 
number  adulterated  is  882  or  16*15  per  cent.,  very  nearly  2  per  cent,  worse  than  last  year. 
I  have  always  in  these  reports  made  a  summary  of  the  '*  black  list,**  i.e.,  of  Districts 
which  after  appointing  an  analyst  ignore  the  fact  and  procure  no  samples,  leaving  purchasers 
in  the  same  condition  as  before.  This  year  the  list,  as  far  as  we  have  it,  includes  three 
counties  and  42  towns  all  deprived  in  this  way  of  the  benefit  of  the  Act.  They  do  not 
manage  things  this  way  in  France  or  the  States,  but  Public  Analysts  are  powerless  in  the 
matter.  If  the  Inspectors  will  not  purchase,  nothing  can  be  done  but  to  wait  patiently  for 
the  needed  amendment  of  the  law. 
When  is  this  to  come  ? 

I  am  indebted  to  the  Secretaries  of  the  Society,  Messrs.  Dyer  and  Hehner,  for  pro- 
curing these  returns  for  the  purpose  of  this  summary,  and  still  further  to  the  Analysts  who 
have  prepared  them. 
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REPORT  OF  THE  PRINCIPAL  OF  THE  SOMERSET  HOUSE  LABORATORY. 

The  samples  analysed  in  the  laboratory  during  the  year  ended  the  8l8t  March  last 
amonnted  to  24,312,  which  namber  is  4,586  above  the  average  of  the  previous  three  years, 
and  upwards  of  10,000  more  than  the  number  submitted  for  analysis  in  the  year  1878,  or 
ten  years  ago. 

This  large  increase  has  been  the  result  of  the  gradual  growth  of  the  work  of  the 
department  for  several  years  past,  and  is  obviously  of  a  permanent  character.  Hitherto, 
the  additional  work  has  been  solely  met  by  an  increase  in  the  staflF  of  temporary  assistants, 
bat  it  has  become  necessary  to  classify  the  work,  and  to  employ,  in  some  of  the  branches, 
the  first-class  analysts  as  superintendents,  for  the  purpose  of  controlling  and  ensuring  the 
aecoraey  of  the  analyses.  As  the  higher  class  analytical  work  has  also  grown  concurrently, 
the  partial  withdrawal  of  these  analysts  for  superintending  purposes  has  led  to  considerable 
embarrassment  and  hindrance  to  business,  and,  in  the  public  interest,  it  will  be  necessary 
to  provide  some  more  certain  and  reliable  assistance. 

Daring  the  year  a  committee  of  the  tobacco  manufacturers  of  the  United  Kingdom 
memorialized  the  Chancellor  of  the  Exchequer  to  raise  the  standards  for  moisture  and 
inorganic  matter  in  the  calculation  of  the  amount  of  normal  tobacco  present  in  tobacco  and 
snoff  exported  on  drawback.  On  an  investigation  into  the  character  of  the  tobacco  now 
imported,  it  was  found  that  the  standard  for  moisture  might  safely  be  raised  from  18  to  14 
percent,  bat  that  there  were  no  sufficient  grounds  for  increasing  the  standard  for  inorganic 
natter.  In  the  budget  arrangements  for  the  year  1888-84,  the  standand  for  moisture  was 
eoDseqnently  raised  to  14  per  cent.,  and  the  change  has  afforded  much  satisfaction  to  the 
trade. 

Twenty-three  examiners  have  received  instruction  in  the  department  during  the  year. 

Eight  students  completed  the  usual  course  of  theoretical  instruction  at  the  Royal 
College  of  Chemistry  and  in  the  class  of  practical  chemistry  in  this  laboratory.  At  the 
fioal  examination  by  Dr.  Frankland  seven  of  them  obtained  first-class  certificates,  and  the 
o^tf  a  second-class  certificate. 


REFERENCES  TO  SOMERSET  HOUSE  UNDER  THE  •*  SALE  OF 
FOOD  AND  DRUGS"  ACT. 

Thirty  samples  have  been  referred  to  us  under  the  above  Act.  They  comprised  milk, 
butter,  whisky,  gin,  rum,  beer,  bread,  coffee,  sweet  nitre,  ketchup,  arrowroot,  and  ground 
ginger. 

Of  17  samples  of  milk  sent,  12  were  alleged  to  have  been  watered,  and  five  were 
proQouiiced  to  have  been  deprived  of  a  portion  of  their  cream.  In  eight  of  the  cases  stated 
to  have  been  watered,  we  agreed  with  the  conclusions  of  the  analysts,  but  in  four  instances 
we  were  unable  to  confirm  their  certificates.  In  four  of  the  five  cases  in  which  cream  was 
sieged  to  have  been  abstracted  we  found  the  percentage  of  fat  to  range  from  249  to  2*79. 
As  the  lowest  of  these  is  practically  equal  to  the  minimum  limit  recommended  by  the 
Soeiety  of  Public  Analysts,  it  would  appear  that  the  respective  local  analysts  had  failed  to 
i  tte  whole  of  the^iat. 
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In  neither  of  two  samples  of  butter  could  we  confirm  the  allegation  of  the  presence  of 
foreign  fat.  One  of  these  oases  obtained  considerable  notoriety  from  the  action  of  the  local 
analyst,  who  wrote  to  the  press  complaining  about  our  report,  but  he  omitted  to  mention 
that  the  sample  had  also  been  analysed  for  the  defence  by  a  Public  Analyst  of  considerable 
standing,  whose  conclusions  agreed  with  ours.  The  matter  was  taken  up  by  the  local 
authorities,  and  a  correspondence  with  the  Local  Government  Board  ensued. 

Four  samples  of  spirits  were  examined,  in  three  of  which  we  agreed  with  the  analyst. 
In  the  fourth  case  it  would  appear  as  if  the  obscuration  of  strength  caused  by  the  presence 
of  sweetening  and  colouring  matter  had  not  been  taken  into  account. 

The  beer  was  alleged  to  have  been  adulterated  with  common  salt,  but  the  analyst  had 
evidently  followed  the  practice,  commented  upon  in  my  last  Report,  of  calculating  ihe 
amount  of  salt  from  the  chlorine  present,  without  ascertaining  whether  or  not  there  was 
sufficient  sodium  in  the  beer  to  form,  with  the  chloride,  the  quantity  of  common  salt 
reported. 

The  sample  of  bread  contained  the  unusually  large  proportion  of  89  grains  of  alum  per 
4  lb.  loaf. 

The  sample  of  coffee  contained  nearly  half  its  weight  of  chicory. 

The  sample  of  *'  sweet  nitre ''  affords  an  illustration  of  a  difficulty  we  sometimes  find 
in  giving  a  certificate  which  is  equally  just  to  the  prosecutor  and  to  the  defendant. 
According  to  the  London  Pharmacopoeia  of  1851,  sweet  nitre  or  sweet  spirits  of  nitre  was 
prepared  by  distilling  together  alcohol  and  nitric  acid  in  certain  proportions.  Under  these 
circumstances,  the  action  of  the  acid  on  the  alcohol  is  not  always  alike,  and  the  distillate 
consists  of  alcohol  holding  in  solution  more  or  less  nitrous  ether  and  aldehyde,  according  as 
the  action  of  the  acid  on  the  alcohol  has  been  greater  or  less.  This  process  was  modified 
in  subsequent  Pharmacopoeias,  and  the  British  Pharmacopoeia  of  1867  directs  certain 
quantities  of  nitric  acid,  sulphuric  acid,  copper,  and  alcohol  to  be  distilled  together,  and  the 
product,  when  mixed  with  a  certain  quantity  of  alcohol,  is  called  spirit  of  nitrous  ether. 
This  contains  a  larger  and  less  variable  proportion  of  nitrous  ether  than  *'  sweet  nitre," 
prepared  by  the  process  laid  down  in  1851.  The  first  named  process,  however,  is  still 
extensively  followed,  and  we  therefore  reported  that  the  results  of  the  analysis  agreed  with 
those  of  '*  sweet  nitre,**  prepared  according  to  a  formula  given  in  the  London  Pharma- 
copoeia of  1851. 

The  ketchup  was  not  only  much  below  the  strength  of  several  commercial  samples 
purchased  for  comparison,  but  was  also  in  a  state  of  decomposition. 

The  arrowroot  had  been  much  reduced  in  commercial  value  by  the  addition  of  40  per 
cent,  of  sago  flour,  and  the  ground  ginger  by  20  per  cent,  of  ground  rice. 


ADULTERATED  DRUGS. 

Wb  print  a  full  report  of  some  prosecutions  of  chemists  in  the  Hampstead  district  of 
London  under  the  Sale  of  Food  and  Drugs  Act.  Spirits  of  nitre  and  tincture  of  quinine 
were  the  articles  alleged  to  be  of  deficient  quality.  The  preparations  of  the  British 
Pharmacopoeia  were  expressly  asked  for,  and  chemists  must  be  careful  in  such  cases  to 
supply    such.       In    respect   to    the    tincture    of    quinine,    Mr.    Heisch,    the    Pablio 
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ADaljst  for  the  district,  found  only  a  little  over  6  grains  of  quinine  in  the  ounce,  while 
Professor  Attfield,  by  another  process,  found  7^  grains  to  the  ounce,  and  considers  that 
about  another  J  grain  is  lost  in  the  analysis.  In  consequence  of  this  contradictory  evidence, 
the  sample  is  referred  to  Somerset  House.  Two  of  the  defendants  declined  to  receive  from 
the  inspector  portions  of  the  substances  purchased.  It  is  quite  incomprehensible  why  it  is 
that  BO  many  tradesmen  refose  to  avail  themselves  of  the  protection  which  the  Act  thus 
prorides  for  them.  If  they  are  guilty  they  are  no  worse  off  by  having  the  sample,  while,  if 
they  are  innocent,  it  is  often  the  only  chance  they  have  of  justifying  themselves.  We  reprint 
the  report  from  the  Chemist  and  Druggist. 

Mr.  Alfred  Bostock  HUl,  M.D.,  L.R.C.P.  Edin.,  L.S.A.  Lond.,  B.Sc.  Cert.  Cantab.. 
has  been  appointed  Public  Analyst  for  the  City  of  Coventry,  at  21s.  per  analysis,  and 
£3  38.  per  day  and  travelling  expenses  when  required  to  give  evidence,  vice  Swete,  resigned. 


ANALYST'S  REPORT. 
Mr.  Thomas  Fairley,  analyst  for  the  borough  of  Leeds,  has  furnished  the  following  report  for  the 
past  quarter : — "  The  following  samples  have  been  received  r—Milk  20,  butter  12,  coffee  3,  spirits  3, 
floor  1 ;  total,  39.  Fourteen  samples  of  the  milk  were  genuine,  three  of  poor  quality,  and  three  were 
tdolterated,  containing  12,  14,  and  32  per  cent,  of  water  respectively.  Three  samples  of  butter  were 
genuine ;  the  other  nine  consisted  chiefly  of  butterine.  Two  of  the  samples  of  coffee  were  genuine ; 
the  other  contained  47  per  cent,  of  chicory.  The  three  samples  of  spirits  ware  one  each  of  whisky, 
brandy,  and  gin,  and  were  all  reported  genuine.     The  flour  was  reported  genuine,  but  of  poor  quality." 


ON  UNSWEETENED  CONDENSED  MILK. 
From  a  report  received  from  M.  Yignal,  of  the  College  de  France,  Paris,  on  the  Factory 
of  the  First  Swiss  Alpine  Milk  Company,  and  printed  in  the  Sanitary  Record,  it  would 
appear  that  the  keeping  properties  of  unsweetened  milk  depend  to  a  very  great  extent  upon 
the  degree  of  care  and  cleanliness  with  which  the  various  operations  connected  with  the 
eoncentration  of  the  milk  are  conducted.  A  first  essential  to  success  is  the  restrictions 
vbich  are  placed  on  the  farmers  that  the  milk  is  to  he  of  more  than  fair  average  quality. 
This  decision  being  based  upon  a  specific  gravity  of  1082,  all  milks  below  that  are  rejected ; 
not,  perhaps,  because  they  are  not  genuine,  or  that  any  suspicion  of  their  quality  is  enter- 
tained, but  simply  that  the  proprietors  of  the  establishment  are  determined  to  adopt  every 
pottible  precaution  against  the  employment  of  poor  or  watered  milk,  which  they  possibly 
think  would  be  likely  to  introduce  germs  and  bacteria — either  more  difficult  to  destroy,  from 
their  being  in  an  advanced  stage  of  development ;  or  that  this  class  of  milk  is  liable  and 
I  nibject  to  receiving  various  contaminations  from  the  atmosphere  and  surroundings,  which  must 
of  necessity  affect  to  a  greater  or  less  extent,  especially  when  in  a  condensed  form. 
We  know  thai  one  or  more  of  our  large  milk  companies  are  adopting  the  same  course,  and 
refosbg  to  accept  farmers*  milk  below  a  gravity  of  10*20.  In  fact,  thanks  mainly  to  the 
exertions  of  the  Society  of  Public  Analysts,  it  is  becomiog  quite  customary  for  large  milk  con- 
Btunen  to  insert  a  clause  in  their  contracts  that  all  milk  delivered  shall  come  up  to  a  certain 
standard.  This  is  certainly  as  it  should  be,  and  only  fair  to  producer  and  consumer.  It  is  a 
pitj  that  some  of  our  magistrates  do  not  take  a  similar  view  of  the  case,  and  impose  heavy  fines 
^adulteration  of  10  per  cent,  of  water,  instead  of  the  customary  few  shillings  and  costs. 
hm  milk  ii  certainly  quite  as  objectionable  as  other  inferior  forms  of  food,  and  when 
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retailed  as  a  perfectly  sound  article  at  a  similar  price  to  the  gennine  one,  it  is  high  time 
that  something  was  done  to  prevent  such  a  flagrant  form  of  robbery  as  is  being  oontinnally 
committed  barefaced  before  our  eyes.  Of  coarse  the  oft  and  now  somewhat  wom-ont  plea 
that  cows  have  been  known  to  yield  milk  of  an  abnormally  low  quality,  has  been  and  will  be 
urged  in  mitigation  pf  the  offence  of  adulterating  milk  with  small  quantities  of  water,  and 
of  course  the  country  has  been  scoured  all  round  to  find  such  an  animal  and  when  found 
she  has  proved  of  more  value  and  service  to  the  purveyors  of  milk  than  a  whole  herd  of  best 
milch  cows. 

To  return  to  the  report  of  M.  Yignal,  it  would  appear  that  after  the  milk  has  been 
received  it  is  never  handled  or  touched,  and  the  whole  of  the  operations  are  conducted  in 
pans  thoroughly  scoured  with  sand  and  hot  water,  and  afkerwards  submitted  to  the  action 
of  high  pressure  steam.  There  is  no  addition  of  any  preservative  with  the  exception  of  an 
extremely  small  proportion  of  borax,  amounting  to  perhaps  '2  of  a  grain  per  gallon,  in  the 
unconcentrated  milk,  the  keeping  properties  of  the  condensed  milk  being  mainly  dependent 
upon  three  things — 

1.  The  extreme  cleanliness  observed  in  its  manufacture. 

2.  The  heating  of  the  milk  to  a  very  considerable  temperature  after  condensation. 
8.     The  careful  packing  and  soldering  in  air  tight  tins. 

The  degree  of  concentration  to  which  the  milk  is  subjected  at  the  First  Swiss 
Alpine  Milk  Company's  works  is  in  the  proportion  of  8  gallons  to  1  of  condensed  milk;  its 
specific  gravity  being  1106  at  26^  C,  at  which  temperature  it  is  enclosed  in  bottles  or  tins. 
The  fact  that  the  color  is  much  darker  than  ordinary  milk  is  due,  so  say  the  directors  of  the 
establishment,  to  the  smaller  or  larger  quantity  of  green  food  given  to  the  cows,  which,  says 
M.  Yignal  "  is  a  rational  explanation,  as  it  is  well  known  that  in  spring  and  autumn  the 
butter  is  yellower  than  at  other  seasons  of  the  year,  owing  to  the  presence  of  a  certain 
proportion  of  chlorophyll  in  the  milk.'*  That  this  is  the  case  no  chemist  would  dispute,  but 
the  dark  chocolate  color  of  most  of  the  unsweetened  condensed  milks  is  much  more  likely  to 
be  due  to  slight  decomposition  of  either  milk  sugar  or  casein  caused  by  the  high  temperature 
employed  in  presumably  destroying  germs,  and  which,  perhaps,  also  accounts  for  the 
peculiar  flavor  of  most  of  these  milks,  described  by  some  as  a  *  boiled  taste.' 

On  the  whole  the  report  is  very  favorable,  and  clearly  shows  that  important  progress 
has  been  made  in  the  daily  increasing  industry  of  **  milk  concentration."  We  trust  before  loDg 
to  hear  that  an  unsweetened  condensed  milk  has  been  produced  equal  in  flavor  and  quality 
to  that  milked  direct  from  the  cow. 

The  following  is  an  analysis  of  the  milk  by  Professor  Fresenius,  together  with  a 
comparison  of  a  diluted  sample  with  fedr  average  milk  : — 

Percent. 
Casein 1065 

Albumen    1-27 

Butter    10-87 

Milk  sugar 14-26 

Inorganic  substances  2*86 

Total  of  solid  substances 89*41 

Water 60  69 

10000 
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The  inorganio  substances  are  as  follows — 

In  3*86  parts.  lOOMrts. 

Borax    0  630     26  69 

Natron 0266     10-85 

Lime 0-64S     28  01 

Magnesia 0057     2-41 

Oxide  of  iron  Traces Traces 

Phosphoric  acid 0669     28  35 

Sulphuric  add 0  049     2  08 

Chlorine   0*202     8-66 


2-406     101-96 

Less  oxygen 0  046     1.96 


2-360     100-00 

A  mixture  of  one  part  oondenied  Pare  milk  eontAios  on 

milk  and  two  parts  water.  aTerage.  anoording 

to  Vieth. 

Water    86-87  87-26 

Butter    3-62  3-50 

Caseine 3-66  3-50 

Albumen   0-42  0-40 

Milk  sugar    4-76  4-60 

Inorganic  substance   0-79  0*76 


10000     100-00 


LAW  REPORTS. 

PBOSECtTTION   OF   ChEMISTS   UNDEB   THE    SaLE    OF  FoOD   AND   DbUOS    AcT. 

At  tbe  MarjIeboDe  Police  Conrt  on  Angnst  15th,  before  Mr.  A  de  Ratzen,  stipendiary 
magistrate,  Mr.  Joseph  John  William  Allen,  chemist  and  drnggist,  of  19,  Elizabeth  Terrace, 
St.  John's,  Hampstead,  and  Mrs.  Jane  Allchin,  of  1a,  Elizabeth  Terrace,  St.  John's, 
Hampstead,  were  charged  on  two  summonses  under  the  Sale  of  Food  and  Dmgs  Act — that 
they  did  nnlawfolly  sell  to  tbe  prejudice  of  George  Allen  Smith,  inspector  for  the  parish  of 
St.  John,  Hampstead,  certain  drugs,  to  wit : — 

'*  1.  Three  oz.  of  tincture  of  quinine,  B.P.,  whicb  did  not  contain  the  proper  quantity 
of  snlpbate  of  quinine,  viz.,  8  grains  to  the  oz. 

**  2.  Six  oz.  of  spirits  of  nitrous  ether,  B.P.,  which  did  not  contain  2  per  cent,  of 
nitrous  ether.'* 

Mr.  S.  J.  Porter,  of  tbe  firm  of  Messrs.  Glaisyer  &  Porter,  solicitors,  Birmingham, 
acting  under  the  instructions  of  the  secretary  of  the  Chemists'  and  Druggists'  Trade  Asso- 
ciation of  Great  Britain,  appeared  for  the  defendants,  and  Mr.  Ricketts  represented  the 
parisb  authorities. 

Mr.  Porter  said  that  in  the  cases  of  Allen  and  Allchin  he  wished  to  apply  for  an 
adjournment.  As  the  summonses  were  served  only  fiye  days  previously,  sufficient  time  had 
not  elapsed  to  allow  of  an  independent  analysis  being  made  of  the  samples  of  drugs  left 
with  one  of  the  defendants  by  the  inspector. 

Mr.  Ricketts  said  that  a  fifth  summons  had  been  issued  under  the  same  Act  against 
Mr.  Pipe,  chemist  and  druggist,  King's  College  Road.    He  saw  some  difficulty  in  allowing 
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one  case  to  proceed  and  the  others  to  stand  over,  more  partionlarlj  as  Mr.  Pipe  was  charged 
like  the  others,  with  selling  indifferent  spirits  of  nitre. 

Mr.  Pipe  expressed  a  ^ish  that  his  case  might  be  taken  at  once,  but  snbseqnentlj 
decided  to  have  it  adjourned,  with  the  others,  till  September  12. 

Mr.  Porter  then  said  in  the  case  of  Allen  he  had  to  ask  that  the  Stipendiary  would  be 
good  enough  to  make  an  order  that  sealed  samples  of  the  drugs  purchased  from  the  defendant 
be  handed  to  him  for  independent  analysis. 

The  Stipendiary  inquired  how  it  was  that  the  inspector  did  not  leave  sealed  samples 
with  Mr.  Allen  at  the  time  the  purchase  was  made. 

Mr.  Porter  said  that  the  inspector  had  carried  out  the  requirements  of  the  Act  by 
asking  Mr.  Allen  at  the  time  the  purchase  was  effected  if  he  would  have  sealed  samples,  but 
Allen  unfortunately  said  that  he  did  not  care  about  them.  Under  the  circumstances  he 
should  feel  obliged  if  the  magistrate  would  make  the  order.  It  was  important  that  an 
independent  analysis  should  be  made. 

Mr.  Ricketts  said  that  he  opposed  the  application  entirely.  It  was  admitted  by  his 
friend  that  the  inspector  had  done  his  duty  in  offering  samples  to  Mr.  Allen,  and  when  the 
case  was  heard  the  defence  would  have  an  opportunity  of  cross-examining  the  Public 
Analyst,  and  if  after  that  they  were  not  satisfied  with  his  analysis  there  was  a  provision  in 
the  Act  by  which  the  sealed  samples  could  be  analysed  by  the  Somerset  House  authorities. 
He  certainly  could  not  agree  to  the  samples  leaving  the  inspector's  hands  at  that  stage. 

Mr.  Porter  said  he  did  not  wish  that  the  whole  of  the  samples  left  by  the  inspector 
should  be  given  up,  but  that  they  should  be  further  divided,  still  leaving  a  portion  with  the 
inspector,  which  might  subsequently  go  to  Somerset  House  if  necessary. 

The  Stipendiary  said  that  he  really  did  not  feel  disposed  to  make  an  order  at  that  stage 
of  the  proceedings. 

Mr.  Porter  then  asked  that  the  sample  in  the  inspector's  hands  might  be  at  once  trans- 
mitted to  Somerset  House. 

Mr.  Bicketts  said  he  thought  his  friend  was  somewhat  premature  in  making  that 
application. 

Mr.  Porter  said  his  object  in  doing  so  was  to  save  a  probable  further  adjournment  at 
the  hearing. 

Mr.  Bicketts  said  if  the  other  side  made  an  application  for  a  further  adjournment  at 
the  hearing,  and  his  worship  thought  it  was  a  reasonable  application,  he,  on  the  part  of  the 
authorities,  would  raise  no  objection. 

Mr.  Porter  said  that  after  what  Mr.  Bicketts  had  just  said  he  would  withdraw  his 
application  for  the  order. 


The  adjourned  hearing  of  these  cases  took  place  at  the  Marylebone  Police  Court,  on 
Wednesday,  September  12,  before  Mr.  Mansfield,  Stipendiary,  when  Mr.  Glaisyer,  solicitor 
to  the  Chemists*  and  Druggists'  Trade  Association  of  Great  Britain,  appeared  for  two  of  the 
defendants. 

Mr.  Bicketts,  in  opening  the  case  fcr  the  authorities,  said  he  was  instructed  to 
commence  proceedings  against  certain  chemists  and  druggists  residing  in  the  district  of  St. 
John,  Hampetead,  they  having  sold,  in  contravention  of  the  provisions  of  the  Sale  of  Food 
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aad  Drugs  Act,  spirit  of  nitrons  ether  and  tinctore  of  qninine,  the  same  being  below  the 
recognised  official  strength,  and  therefore  to  the  prejudice  of  Mr.  Smith,  the  inspector  under 
the  Act  who  purchased  the  same.  As  prosecutions  under  that  branch  of  the  Act  were 
somewhat  novel  in  that  court,  he  proposed  to  read  from  the  preface  to  the  British  Phar- 
micopsBia  certain  clauses,  showing  that  that  book  was  to  be  taken  as  a  standard  for  the 
preparation  of  drugs.  Haying  done  so,  he  continued  to  say  that  his  Worship  would  see 
thtt  of  all  the  articles  that  came  within  the  scope  of  the  Act  none  were  of  more  importance 
than  drugs,  as,  if  supplied  by  the  chemist  above  the  official  strength,  the  prescriber  might 
thereby  cause  the  death  of  his  patient,  and,  if  below  the  recognised  strength,  he  would 
probably  fail  to  give  relief  to  the  people.  The  Vestry  of  Hampstead  therefore,  believing 
this  to  be  a  very  important  matter  had  ventured  to  bring  five  cases  into  court.  Although 
the  certificates  of  the  Public  Analyst  were  prima  facie  evidence,  jet  these  being  the  first 
cases  of  the  kind  which  have  been  tried  in  that  Court,  the  prosecution  deemed  it  advisable 
thit  the  analyst  should  be  present  to  give  evidence  if  necessary.  He  proposed  to  take  the 
ease  of  Walter  Pipe  first.  In  that  case  the  analyst  found  the  specific  gravity  of  spirits  of 
nitrous  ether  sold  to  be  847*7,  instead  of  845,  and  that  it  contained  *69  per  cent,  of  nitrous 
ether  instead^of  2  per  cent,  as  ordered  in  the  British  Pharmacopoeia  ;  therefore  the  article 
was  very  much  weaker  than  it  should  have  been.  He  purposed  putting  the  analyst  into  the 
▼itness-box  to  corroborate  that  statement,  and  he  thought  after  hearing  his  evidence  his 
Worship  would  be  of  opinion  that  it  was  a  very  proper  case  for  the  authorities  to  bring 
forward,  and  that  it  was  clearly  a  case  coming  vrithin  the  scope  of  the  Act,  as  there  could, 
he  thought,  be  no  question  as  to  the  preparation  sold  being  a  drug  within  the  meaning  of 
the  Act. 

Mr.  George  Allen  Smith  was  called,  sworn,  and  examined  by  Mr.  Ricketts.  He  said 
he  was  inspector  of  nuisances  for  the  parish  of  St.  John,  Hampstead.  On  June  14  last  he 
visited  the  shop  of  the  defendant,  No.  1,  King's  College  Road,  and  asked  for  6  ozs.  of  spirits 
of  nitrous  ether,  B.P.,  with  which  he  was  supplied,  and  for  which  he  paid  2«.  The  defen- 
dant was  a  chemist  and  draggist,  and  he,  the  inspector,  was  served  by  the  defendant's 
assistant.  After  paying  for  the  article,  he  said  he  was  an  inspector  under  the  Sale  of  Food 
ud  Drugs  Act,  and  that  he  intended  to  have  the  spirit  analysed  by  the  Pablic  Analyst, 
and  offered  to  divide  the  sample  into  three  parts,  when  the  defendant  said  he  did  not  require 
a  portion  of  it,  and  added  he  was  not  sure  the  article  was  B.P.,  but  that  he  had  no  intention 
to  defrauding  the  public.  He  took  the  bottle  to  the  Public  Analyst  for  the  district,  having 
previously  marked  the  sample  50  B.P. ;  and  in  due  course  he  received  the  Public  Analyst's 
certificate,  which  was  put  in  and  read.  It  stated  that  the  spirit  in  question  was  not  of  the 
nature,  substance,  and  quality  of  the  article  demanded  by  the  purchaser,  inasmuch  as  it  did 
Dot  contain  the  proper  quantity,  viz.  2  per  cent,  of  nitrous  ether,  contrary  to  the  statue  in 
that  case  made  and  provided.  When  he  took  the  bottle  to  the  Public  Analyst,  Mr.  Heisch 
divided  the  fluid  into  two  parts  one  of  which  he  returned  to  him  after  sealing  it  with  his  seal. 
That  bottle  he  now  produced  in  the  same  condition  as  he  received  it  from  the  analyst. 

Cross-examined  by  Mr.  Glaisyer,  he  said  he  left  the  bottle  in  which  he  received  the 
oitra  from  the  defendant  vrith  the  Public  Analyst.  He  had  not  seen  it  since  then.  He  did 
not  know  whether  it  was  in  Court.  He  did  not  know  what  was  on  the  label  when  the 
bottle  was  handed  to  him  by  the  defendant.    He  believed  there  was  a  label  on  the  bottle. 
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As  far  as  he  remembered,  it  was  simply  a  label  giyiog  the  defendant's  name  and  address. 
He  was  not  sore  it  did  not  bear  the  name  of  the  article  sold,  but  he  thought  not.  He 
removed  the  label,  because  under  the  Act  the  Analyst  is  not  allowed  to  know  the  name  or 
address  of  the  person  from  whom  the  preparation  he  is  to  analyse  was  obtained.  He  did 
not  keep  the  label.  He  would  not  swear  that  the  words  "  Sweet  Spirits  of  Nitre  '*  were 
not  on  the  label — they  might  have  been,  bat  he  did  not  recollect  them.  He  did  not  ask  for 
the  nitre  by  word  of  month,  but  handed  over  the  counter  a  written  order,  which  he  left  with 
the  defendant.  In  addition  to  the  spirit  of  nitre  the  order  contained  the  following  articles : 
2  ozs.  of  citrate  of  iron  and  quinine,  and  8  ozs.  of  tincture  of  quinine,  B.P.  Nothing  else  ;  no 
morphia.  He  submitted  all  three  articles  that  were  supplied  to  him  to  the  Public  Analyst. 
No  summons  had  been  issued  on  the  citrate  or  tincture.  When  in  the  defendant's  shop  he 
heard  a  conversation  that  took  place  between  the  defendant  and  his  assistant,  the  sub- 
stance of  which,  as  far  as  he  could  gather,  relating  to  the  emptying  or  filling  of  a  shop 
bottle  with  nitre  by  the  assistant.  The  assistant  said  he  had  recently  filled  the  bottle  ;  he 
also  gathered  from  the  conversation  that  there  were  two  articles  in  use  of  trade  sold  as  spirit 
of  nitre,  one  the  British  Pharmacopoeia  preparation,  and  the  other  made  according  to  the 
direction  of  the  old,  or  London,  Pharmacopoeia.  He  did  not  hear  whether  the  assistant 
had  been  with  ihe  defendant  very  long.  The  question  was  raised  as  to  whether  the  assistant, 
when  filling  the  shop  bottle,  had  used  the  London  or  British  Pharmacopoeia  nitre ;  but  that 
was  after  the  purchase  had  been  completed.  He  had  actually  paid  for  the  nitre  before  that 
part  of  the  conversation  had  occurred.  He  had  told  the  defendant  he  wanted  the  article  for 
analysis  before  anything  was  said  about  filling  the  shop  bottle.  He  would  swear  to  that. 
The  defendant  told  him  that  the  bottle  from  wLich  he  had  supplied  him  was  usually  filled 
with  the  British  Pharmacopoeia  preparation.  After  the  purchase  was  completed,  the  defen- 
dant told  him  he  did  not  guarantee  the  article  was  British  Pharmacopoeia  nitre.  He  would 
not  swear  that  it  was  not  labelled  ''  Sweet  Spirits  of  Nitre."  The  defendant  told  him  he  kept 
two  preparations  of  nitre  in  stock.  When  the  defendant  said  he  would  not  guarantee  the 
article,  he  replied  that  he  had  no  alternative  but  to  take  it  to  the  Public  Analyst. 

Mr.  Charles  Heisch  was  called,  sworn,  and  examined  by  Mr.  Ricketts.  He  said  he 
was  Consulting  Chemist,  Fellow  of  the  Chemical  Society  and  Listitute  of  Chemistry,  and 
Public  Analyst  for  the  dietrict  of  St.  John,  Hampstead.  His  laboratory  was  situated  at  79, 
Mark  Lane.  On  June  15  last  he  received  from  Inspector  Smith  a  bottle  sealed  with  his 
seal  containing  spirits  of  nitre.  He  divided  the  same  into  two  parts,  one  of  which  he  re- 
turned to  the  Inspector,  the  other  portion  he  analysed  with  the  result  stated  by  the  last 
witness.  The  specific  gravity  he  found  to  be  847*7  instead  of  845,  and  using  the  tests 
ordered  in  the  British  Pharmacopoeia,  it  gave  no  appreciable  nitrous  ether ;  but  by  Dr. 
Dupre*s  method,  which  he  considered  a  better  method,  it  contained  -69  per  cent,  instead  of 
2  per  cent,  as  ordered  in  the  British  Pharmacopoeia.  He  gave  the  defendant  the  benefit  of 
that  last  test.    He  produced  the  British  Pharmacopoeia. 

Mr.  Glaisyer  asked  for  the  date  of  Pharmacopoeia  in  the  hands  of  the  witness.  The 
witness  said  it  was  1864,  when  Mr.  Glaisyer  remarked  that  there  was  a  more  recent  edition 
of  the  Pharmacopoeia  which  difiered  from  the  book  in  the  hands  of  the  witness  in  the  tests 
there  mentioned  in  the  article  before  his  Worship.  He  then  produced  the  1867  edition, 
handed  same  to  witness,  asking  him  to  read  the  tests  firom  both  editions.    Mr.  Heiseh 
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htTiog  doDti  80,  continaed  to  say  the  specific  gravity  was  the  same  in  hoth  editions,  and 
both  editions  gave  a  test  with  chloride  of  calciam,  with  this  difference  in  the  result : — The 
1874  edition  stated  that,  if  the  spirit  he  agitated  with  twice  its  volume  of  saturated  solution 
of  chloride  of  calcium  in  a  closed  tnhe,  2  per  cent,  of  its  original  volume  will  separate  in 
the  form  of  '*  nitrous  ether,"  and  also  to  the  surface  of  the  mixture  ;  the  1877  edition  used 
the  words  **  etherial  liquid  *'  in  the  place  of  ''  nitrous  ether."  On  analysing  the  sample  of 
spirits  before  his  Worship  by  the  Pharmacopoeia  test  no  fluid,  either  ether  or  etherial,  rose 
to  the  surface. 

Cross-examined  by  Mr.  Glaisyer,  he  said  he  had  given  considerable  attention  to  the 
analysis  of  drugs,  having  been  for  twenty-six  years  connected  with  the  Middlesex  Hospital. 
He  was  well  acquainted  with  the  London  Pharmacopoeia.  Sweet  spirits  of  nitre  was 
mentioned  in  that  Pharmacopoeia.  He  should  not  say  that  the  drug  mentioned  in  the 
London  Pharmacopoeia  was  made  by  a  totally  different  method  to  that  ordered  in  the 
British  Pharmacopoeia.  He  could  not  recollect  what  the  London  form  was.  The  London 
preparation  was  in  general  use,  and  would  probably  be  supplied  by  chemists  if  the  British 
Pharmacopoeia  wa9  not  especially  asked  for.  He  believed  there  was  no  difference  in  price 
between  the  two  preparations  in  purchasing  them  in  wholesale  quantities  from  the  manufac- 
turers. There  would  be  no  pecuniary  advantage  whatever  to  a  chemist  in  substituting  the 
one  for  the  other.  He  did  not  know  what  was  the  specific  gravity  of  the  London  Pharma- 
copoeia preparation.  The  specific  gravity  of  the  article  sold  by  the  defendant  was  too  high, 
which  would  indicate  the  absence  of  eo  much  ether.  It  was  true  that  the  new  edition  of  the 
British  Pharmacopoeia  stated,  in  reference  to  the  chloride  of  calcium  test,  that  2  per  cent, 
of  etherial  fluid  should  rise  to  the  surface,  whereas  the  1874  edition  stated  that  the  proper 
qnantity  was  2  per  cent,  of  nitrous  ether,  but  as  no  fluid  of  any  kind  rose  to  the  surface  in 
testing  the  sample  by  that  process,  he  considered  the  discrepancy  immaterial. 

Mr.  Qlaisyer  said  that  on  the  part  of  his  client  he  admitted  that  the  spirit  of  nitre 
applied  to  the  inspector  was  made  according  to  the  London  Pharmacopoeia  formula,  and 
not  according  to  the  British.  His  Worship  would  probably  have  gathered  from  the  cross- 
eamination  of  Mr.  Heisch  that  there  were  two  preparations  known  in  the  trade  as  sweet 
spirits  of  nitre,  Both  of  these  were  kept  in  stock  by  the  defendant.  Just  before  the 
inspector  visited  the  defendant's  shop  a  new  assistant  had  come  to  him,  and  it  appeared 
tbt  this  assistant  had  inadvertently  filled  the  shop  bottle  which  usually  contained  the  B.P. 
preparation  with  the  P.L.  article,  and  that  therefore  the  defendant  had  supplied  the  inspector 
vith  the  old  P.L.  drug  instead  of  with  the  P.B.  He  should  put  the  defendant  into  the  box, 
and  he  would  tell  his  Worship  that  he  explained  to  the  inspector  before  the  purchase  was 
completed,  that  he  did  not  guarantee  the  article  sold  to  be  British  Pharmacopoeia  nitre  ; 
forthermore,  the  defendant  labelled  the  bottle  sweet  spirits  of  nitre,  by  which  title  the  old 
preparation  was  best  known,  and  not  spirits  of  nitrous  ether,  which  is  the  name  mentioned 
in  the  British  Pharmacopoeia,  so  that  his  Worship  would  see  that  he  really  did  all  he  could, 
onder  the  circumstances,  to  put  the  purchaser  on  his  guard,  and  where  the  prejudice  to  the 
pozehaser  came  in  he  could  not  see.  The  inspector  was  supplied  with  a  good  sample  of 
the  London  Pharmacopoeia  preparation.  He  would  put  the  defendant  into  the  box  to 
oooobonte  the  statement  he  had  just  made,  and  that  would  be  the  only  witness  he  deemed 
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it  necessary  to  oatl.  It  should  be  borne  in  mind  that  the  other  drags  which  bad  been  pnr- 
chased  from  the  defendant  had  not  been  foond  deficient  in  strength  or  quality,  and  that  the 
price  of  the  two  preparations  of  nitre  he  had  referred  to  were  the  same,  so  that  the  defendant 
could  have  had  no  object  whatever  in  substituting  the  one  for  the  other,  as  he  had  both 
preparations  in  stock. 

Mr.  Walter  Pipe  was  called,  sworn,  and  examined  by  Mr.  Glaisyer :  He  said  he 
was  a  registered  chemist  and  druggist,  carrying  on  business  at  No.  1,  Song's  College  Bead, 
where  he  had  conducted  the  business  on  his  own  account  for  more  than  twelve  years.  He 
had  never  before  been  charged  witn  selling  adulterated  drags.  When  he  was  wrapping  up 
the  spirit  of  nitre  for  the  inspector  he  turaed  to  his  new  assistant  and  asked  him  if,  when  he 
filled  the  shop  bottle  a  few  days  previously,  he  had  used  the  P.B.  nitre.  His  assistant, 
replying,  said  he  was  not  sure,  as  he  did  not  know  any  distinction  was  made.  He  (the  de- 
fendant, told  the  inspector  that  he  would  not  guarantee  the  article  he  was  selling  to  be  the 
P.B.  nitre,  as  he  kept  both  preparations  in  stock,  adding  that  one  was  quite  as  good 
as  the  other.  At  the  time  this  conversation  took  place  the  inspector  had  not  paid  for  the 
nitre,  the  purchase  was  not  completed.  The  inspector  had  however,  prior  to  the  conver- 
sation, told  me  that  he  wanted  it  for  the  purpose  of  analysis. 

Cross-examined  by  Mr.  Ricketts  :  Witness  said  the  inspector  brought  to  him  a  written 
order  contaiuing,  among  other  articles,  spirits  of  nitrous  ether,  B.P.  The  order  distinctly 
stated  B.P. ;  but,  by  an  accident,  the  inspector  was  supplied  with  the  P.L.,  but  at  the  same 
time  cautioned  that  it  might  not  have  been  P.B. 

Mr.  Mansfield  said  he  did  not  think  it  was  a  case  which  would  fairly  come  within  the 
scope  of  the  Act.  The  proceedings,  however,  would  certainly  be  a  caution  to  the  defendant 
to  be  more  careful  for  the  future.  It  was  an  accident,  no  doubt,  that  the  one  preparation 
had  been  substituted  for  the  other,  and  taking  into  consideration  the  conversation  that  had 
occurred  at  the  time  of  purchase,  he  felt  justified  in  dismissing  the  summons. 

Mrs.  Jane  AUchin,  1a,  Elizabeth  Terrace,  N.W.,  was  then  charged  with  having  pold, 
to  the  prejudice  of  the  purchaser,  8  oz.  of  tincture  of  quinine  which  did  not  contain  the 
proper  quantity  of  sulphate  of  quinine. 

Police-constable  D  88,  having  proved  the  service  of  the  summons,  Mr.  Ricketts  said 
that  in  this  case  tincture  of  quinine  had  been  sold  which  was  very  much  below  the 
regulation  strength. 

Inspector  Smith  called,  sworn,  and  examined  by  Mr.  Ricketts,  said  :  that  on 
June  14  last  he  visited  the  shop  of  the  defendant  and  handed  over  the  counter  a 
written  order,  which  contained  among  other  things,  8  ozs.  of  tincture  of  quinine,  B.P., 
which  was  supplied  to  him  at  a  charge  of  8^.  He  divided  the  sample  in  the  usual  manner, 
handing  a  portion  to  the  assistant  who  served  him,  and  taking  another  portion  to  the  Public 
Analyst. 

Mr.  Charles  Heisch  called,  swora,  and  examined  by  Mr.  Ricketts,  said :  he  analysed 
the  sample  of  tincture  of  quinine  purchased  by  the  inspector  in  this  case ;  it  was  marked 
44  P.B.  Tincture  of  quinine,  made  according  to  the  British  Pharmacopoeia  formula,  should 
contain  eight  grains  of  sulphate  of  quinine  per  ounce ;  the  sample  in  question  contained  only 
6*2  grains  per  ounce ;  that  would  make  a  material  di£ference  in  prescribing  the  prepuation. 

CrosB-examined  by  Mr.  Glaisyer,  he  said  the  British  Pharmacopcsia  ordered  the  pre* 
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ptration  to  be  made  by  adding  160  grains  of  quinine  to  one  pint  of  tinctnre  of  orangf-peel, 
bat  it  does  not  state  what  quantity  of  quinine  should  be  found  in  the  tincture  on  analysis. 
He  had  made  tincture  of  quinine  himself  and  analysed  it  subsequently,  and  found  it  to  con- 
tain eight  grains  to  the  ounce.  There  might  be  a  slight  loss  in  the  analysis,  perhaps  a 
hondredth  of  a  grain.  He  did  not  keep  any  of  the  samples  he  made  for  any  length  of  time 
before  he  proceeded  to  analyse  them  ;  but  some  of  the  preparations  he  had  analysed  had 
been  made  twelve  months.  The  samples  he  made  himself  he  had  analysed  within  a  few 
weeks.  Even  if  the  tincture  was  made  in  cold  weather  he  did  not  think  any  of  the  quinine 
wotdd  crystalise  out.  He  would  not  swear  to  that,  but  as  he  had  kept  samples  for  several 
months  in  all  sorts  of  weather  he  did  not  think  the  quinine  would  crystalise  out.  He  had 
tnalysed  dozens  of  samples  of  tincture  of  quinine.  He  employed  the  following  process : — 
eraporate  the  tincture  to  dryness,  treat  the  residue  with  dilute  sulphuric  acid,  add  the 
smallest  possible  excess  of  ammonia,  collect  the  precipitate  of  quinia,  wash  it  with  water, 
drr  and  then  weigh.  That  was  the  only  test  he  employed  in  the  present  case  to  estimate  the 
qoantity  of  quinine.  He  analysed  six  samples  at  the  same  time,  three  of  which  were  good 
Simples,  and  the  remainder  deficient  in  quinine. 

iifr.  Glaisyer  said  that  in  this  case  a  sealed  sample  of  the  tincture  of  quinine  sold 
hid  been  left  with  the  defendant,  and  had  been  subsequently  analysed  by  Professor  Attfield, 
than  whom  he  supposed  no  person  in  the  United  Kingdom  was  better  acquainted  with  drugs, 
indnding  their  preparations  and  analysis.  In  proof  of  that  assertion  he  might  mention  that 
the  Professor  had  been  selected  as  one  of  the  three  appointed  editors  of  the  new  British 
Pharmacopoeia  in  course  of  preparation.  The  sample  of  quinine  in  question  the  Professor 
fi)Qnd  on  analysis  to  contain  7^  grains  of  sulphate  of  quinine.  This  he  would  give  in 
evidence,  and  would  also  state  that  the  half-grain  per  ounce  remaining  to  make  up  the  8 
gmins  ordered  in  the  Pharmacopoeia  is  lost  in  the  process  of  analysis.  He  (the  Professor) 
would  explain  the  tests  he  employed,  and  that  in  his  opinion  the'  tincture  in  question  was 
made  according  to  the  British  Pharmacopoeia,  and  was  properly  sold  as  tincture  of  quinine. 
With  regard  to  the  preparation  of  the  tincture,  he  should  call  Mrs.  AUchin's  assistant  who 
would  state  that  he  manufactured  the  preparation  sold,  and  that  he  employed  the  full 
quantity  of  quinine  ordered  in  the  British  Pharmacopoeia  in  his  preparation,  and  that  it  was 
sold  to  the  inspector  in  the  same  condition.  He  thought  if  he  could  dearly  establish  these 
facts,  his  Worship  would  see  his  way  to  dismiss  the  summons. 

Mr.  Edward  Charles  James  Davies  was  called,  sworn,  and  examined  by  Mr.  Glaisyer  : 
He  said  that  he  was  an  assistant  to  Mrs.  AUchin,  and  had  been  in  her  employ,  and  that  of 
her  late  husband,  for  more  than  five  years.*  He  was  a  registered  chemidt  and  druggiht. 
During  Mr.  Allchin*s  lifetime  he  manufactured  pharmaceutioal  preparations  under  his 
direction,  and  since  his  death  he  had  done  the  like  work.  He  made  the  tincture  of 
qmoine,  sold  to  the  inspector,  by  adding  320  grains  of  sulphate  of  quinine  to  2  pints  of 
tineture  of  orange  peel,  that  was  at  the  rate  of  8  grains  per  ounce,  as  ordered  in  the 
Britiah  Pharmacopoeia.  The  quinine  employed  was  manufactured  by  Howard.  He  served 
the  inspector  personaUy  with  the  tincture,  he  did  not  not  remember  exactly  when  he 
maDQfaetured  the  tincture,  but  it  would  be  about  a  month  prior  to  the  visit  of  the  inspector. 

Cross-examined  by  Mr.  Bicketts :  He  did  not  make  a  record  in  any  book  at  the  time 
bi  made  the  tineture  with  which  the  inspector  was  supplied,  but  he  was  quite  sure  he  did 
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not  make  a  mistake  in  weighing  the  qninine,  as  he  had  on  so  many  occasions  weighed  oat 
the  320  grains  for  the  quart  of  tincture.  He  conld  not  account  for  the  Puhlic  Analyst  find- 
ing only  about  6  grains  of  quinine  in  each  ounce  of  tincture,  as  he  was  quite  sure  the  fall 
quantity,  namely  8  grains,  was  put  into  it. 

Professor  Attfield  was  called — sworn,  and  examined  by  Mr.  Glaisyer — said  that  he  was 
Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Great  Britian,  and  the 
author  of  a  "  Manual  on  Chemistry,"  which  had  run  through  a  great  many  editions,  a 
Fellow  of  the  Boyal  Society  and  of  the  Institute  of  Chemistry.  He  received  a  sample  of 
quinine  from  Mr.  A11chin*s  assistant ;  the  bottle  was  marked  44  P.B.,  and  the  cork  bore  the 
official  seal.  He  analysed  its  contents  and  found  practically  7^  grains  of  sulphate  of 
quinine  in  the  fluid  ounce.  He  extracted  quinia  equivalent  to  7*44  grains  of  sulphate  of 
quinine  to  the  ounce.  From  experiments  he  had  made  he  had  come  to  the  conclusion  that 
if  8  grains  of  sulphate  of  quinine  were  used  in  the  preparation  of  1  oz.  of  tincture  of 
quinine,  that  ^  grain  per  ounce  would  be  lost  in  the  analysis  of  the  same.  He  base!  that 
conclusion  on  the  analysis  of  Famples  made  by  himself.  He  heard  the  Public  Analyst  give 
his  evidence.  The  process  Mr.  Heisch  used  was  a  process  which  he  himself  had  employed 
several  years  ago,  aud  he  was  sorry  to  say  he  conld  place  no  trust  in  it ;  the  figures  obtained 
by  it  might  be  right  or  they  might  be  wroug,  it  was  quite  possible  to  get  either.  It  was  not 
the  process  he  adopted  in  testing  the  samples  sent  to  him.  The  process  he  adopted  he  con- 
sidered  better  than  Mr.  Heisch's  process ;  he  had  come  to  that  conclusion  after  carefully 
testing  both  personally.  Mr.  Heisch's  process  did  not  give  trustworthy  results.  The 
process  he  used  on  this  occasion  did  give  fairly  correct  results.  It  was  perfectly  well  known 
that  tincture  of  quinine  made  according  to  the  British  Pharmacopoeia  was  liable  to  lose  some 
of  its  sulphate  of  quinine  by  deposition — it  did  so  quite  commonly  in  cold  weather.  The 
sample  in  this  case,  he  concluded,  had  not  lost  any  of  its  quinine  by  deposition ;  he  was 
strengthened  in  this  opinion  having  analysed  a  portion  of  the  tincture  from  the  bulk  from 
which  the  inspector  was  supplied.  That  contained  a  deposit,  but  the  deposit  was  sulphate 
of  lime,  and  not  quinine.  He  was  prepared  to  say  that  the  article  sold  was  a  good  sample 
of  tincture  of  quinine,  made  according  to  the  British  Pharmacopoeia. 

Cross-examined  by  Mr.  Ricketts :  He  said  the  bottle  he  produced  was  that  from  which 
he  took  the  tincture  he  had  analysed.  The  bottle,  when  it  came  into  his  possession,  was 
sealed  with  the  official  seal  of  St.  John,  Hampstead.  The  cork  had  not  been  drawn  since 
it  was  sealed.  The  process  he  employed  to  analyse  the  sample  was  as  follows  : — Evaporate 
the  tincture  to  dryness ;  digest  the  residue  in  dilute  sulphuric  acid ;  add  ammonia,  and 
shake  the  mixture  with  chloroform  ;  separate*the  chloroform ;  wash  the  fluid  very  eflectnally 
two  or  three  times  with  additional  chloroform — chloroform  had  the  eflect  of  dissolving  the 
quinia  from  the  watery  liquid.  Evaporate  the  chloroform  solutions  to  dryness,  treat  the 
residue  again  with  dilute  sulphuric  acid,  and  add  ammonia  and  ether — the  ether  had  the 
eflect  of  disolving  out  the  quinia  from  the  aqueous  fluid ;  wash  the  fluid  very  eflectnally  two 
or  three  times  with  ether ;  finally,  evaporate  the  ethereal  solutions  to  dryness,  and  weigh 
the  residue.  He  though  that  was  not  only  a  more  elaborate  but  a  more  accurate  process 
than  that  employed  by  Mr.  Heisch.  He  considered  Mr.  Heisch's  process  inaccurate  and 
untrustworthy.     He  did  not  know  what  process  was  made  use  of  at  Somerset  House. 

Mr.  Ricketts  said  thai  as  there  appeared  to  be  considerable  diffarenoe  betwe«D  the 
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results  of  the  analyses  of  the  two  gentlemen  who  had  examined  the  samples,  he  should  ask 
that  the  third  sample  he  sent  to  Somerset  House,  and  that  the  case  he  adjourned  for  that 


Mr.  Mansfield  said  he  really  could  not  undertake  to  decide  hetween  the  two  analysts 
vbose  evidence  he  had  heard,  and  that  the  third  sample  had  better  be  sent  to  Somerset 
House  aod  the  case  adjourned  for  fourteen  days. 

Mrs.  Jane  Allchin  was  then  charged  with  having  sold  spirits  of  nitre,  P.B.,  which  did 
not  contain  the  proper  quantity  of  nitrous  ether,  viz.,  2  per  cent. 

Mr.  Glaieyer  said  that  he  had  conducted  the  defence  in  the  previous  cases  on  the 
instnictions  of  the  Chemists'  and  Druggists'  Trade  Association  of  Great  Britain.  He  was 
not,  however,  instructed  to  take  any  part  in  the  present  case.  In  Mrs.  Allchin*s  absence 
be  woold  state  that  in  this  case  also  the  London  Pharmacopoeia  preparation  had  been  sold 
instead  of  the  British  Pharmacopoeia  article.  It  was  purchased  from  a  most  respectable 
vholeaale  house,  and  sold  in  the  same  condition  in  which  it  was  purchased,  and  that  the 
vbdessle  house  referred  to  charged  the  same  price  for  the  one  as  for  the  other. 

Mr.  Mansfield  said :  I  shall  impose  a  merely  nominal  penalty  of  5s.  and  2s.  costs. 

Mr.  Bicketts  applied  for  extra  costs,  which  was  refused. 

Mr.  J.  J.  W.  Allen,  of  19,  Elizabeth  Terrace,  N.W.,  was  then  charged  with  having 
■old  to  lospeotor  Smith  tincture  of  quinine  and  spirit  of  nitrous  ether  not  of  the  nature, 
sabstance,  and  quality  of  the  article  demanded  by  the  purchaser. 

Mr.  Glaisyer  said  the  defendant  was  foolish  enough  to  refuse  sealed  samples  from  the 
iospeetor  at  the  time  the  purchase  was  made.  He  was  instructed  by  the  society  he 
represented,  and  with  the  sanction  of  the  defendant,  to  renew  the  application  made  at  the 
list  bearing,  that  sealed  samples  should  be  handed  to  the  inspector. 

Mr.  Bicketts  opposed  the  application. 

Mr.  Mansfield  said  that  as  the  inspector  had  offered  to  divide  the  samples  at  the  time 
o(  purchase,  and  this  offer  had  not  been  accepted  by  the  defendant,  he  did  not  feel  disposed 
to  make  an  order. 

Mr.  Glaisyer  said  that  under  those  circumstances  be  was  instructed  to  retire  from  the 
ease. 

Evidence  having  been  given  as  to  the  purchase  of  the  article  and  the  analysis  of  the 
•unples,  the  defendant  said  that  the  spirit  of  nitre  sold  was  P.L.  nitre,  and  not  P.B.  nitre, 
^ieh  he  purchased  from  a  most  respectable  wholesale  house,  and  that  the  tincture  of 
foiiune  he  manufactured  himself  strictly  according  to  the  British  Pharmacopoeia. 

A  fine  of  5s.  and  20s.  costs  was  inflicted  on  the  tincture  of  quinine  snmmons,  and  bs. 
uid  2i.  costs  on  the  other. 

Mr.  Mansfield  said  it  appeared  that  the  British  Pharmacopoeia  preparation  of  sweet 
spirits  of  nitre  had  not  come  into  very  general  use. 

Mr.  Glaisyer  said  that  when  chemists  supplied  the  British  Pharmacopoeia  preparation 
Biuunonses  were  not  issued,  and,  therefore,  each  cases  did  not  come  before  his  Worship. 


Milk  AduUeration:— 

At  Woolwich  Police  Court,  Mr.  Ephraim  Batters,  of  Jackson  Street,  Woolwich  Common,  was 
chat^  viih  adolterating  his  milk  to  the  extent  of  18  per  cent,  of  added  water. — James  Pitman,  called 
l^tfatpuimmiHun,  said  he  knew  that  there  was  water  in  the  milk,  for  his  master  put  a  ohom  with 
*>teialliBto  the  cart  when  he  sent  witness  to  milk  the  oows.    The  milk  was  than  passed  into  the 
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oharn  with  the  water. — ^Mr.  Hughes :  How  maoh  water  ? — Aboat  eight  qaarts  to  sixty  quarts  of  milk.— 
Was  this  the  asnal  system  ? — Tes  ;  every  afternoon  about  six  quarts  of  water  was  put  to  a  chum,  which 
would  hold  sixty-four  quarts,  but  was  seldom  full. — Did  you  ever  mix  it  yourself? — Yes,  by  defendant's 
orders. — Mr.  Lewis :  You  knew  that  you  were  robbing  the  public  ? — Yes,  under  orders. — Defendant  was 
then  called  by  Mr.  Lewis,  and  said :  I  dismissed  the  last  witness  because  I  suspected  him,  for  I  nerer 
put  water  into  the  milk  to  the  extent  mentioned.  I  admit  putting  in  a  little,  like  any  one  else,  but  my 
man  must  have  put  in  more  and  made  money  of  it  (Laughter.) — Mr.  Hughes  :  How  much  water  did 
you  generally  put  into  a  chum?  About  five  or  six  quarts. — Mr.  Hughes :  That  is  under  10  per  cent., 
for  which  you  know  the  Board  does  not  prosecute.  And  now  you  think  that  your  servant  has  followed 
your  example? — I  do. — Mr.  Hughes:  That  is  possible;  but  the  responsibility  rests  with  you.  Mr. 
Hughes  pressed  for  a  severe  penalty,  and  pointed  out  the  large  profits  which  milksellers  could  make  by 
such  offences. — Mr.  Marsham  said  heavy  penalties  were  generally  reserved  for  repeated  convictions, 
but  he  could  not  treat  this  as  an  ordinary  first  case,  and  fined  defendant  £3  and  costs. 

Lime-Water  and  the  Sale  of  Food  and  Drugs  Act : — 

In  the  Summons  Court  at  the  Nottingham  Town  Hall,  on  August  10th,  before  Mr.  Blain  and 
Mr.  Dobson,  Mr.  James  Qoodall,  chemist  of  Sneinton  Boad,  was  smnmoned  for  having  sold  lime>water 
not  of  the  nature  and  quality  of  the  article  asked  for.  Mr.  Farmer  (from  the  Town  Clerk^s  office) 
appeared  to  prosecute,  and  Mr.  Cann  defended.  Mr.  Farmer  stated  that  the  prosecution  was  instituted 
by  the  Health  Committee  of  the  Corporation,  and  the  defendant  was  summoned  for  selling  what  was 
called  lime-water,  but  which  they  contended  was  not  so  according  to  the  provisions  of  the  Sale  of  Foods 
and  Drugs  Act,  1875.  The  Inspector  of  Nuisances,  Mr.  Bichards,  purchased  some  of  the  so-called  lime- 
water  from  the  defendant,  and  took  it  to  the  Borough  Analyst,  who  certified  that  it  was  not  lime-water 
in  the  ordinary  acceptation  of  the  term,  as  it  was  deficient  in  the  usual  quantity  of  lime  to  the  extent 
of  47  per  cent.  Lime-water  proper  was  water  holding  in  solution  the  largest  quantity  of  lime  that  it 
was  capable  of  containing.  The  Bench  would  see  that  that  was  a  serious  case,  as  at  the  present  time 
lime-water  was  being  very  freely  prescribed  by  doctors  for  infants.  It  was  very  essential  that  the 
attention  of  chemists  should  be  called  to  the  provisions  of  the  Act.  Mr.  Cann  pleaded  guilty  on  behalf 
of  his  client,  and,  no  evidence  being  offered,  the  defendant  was  fined  £5. 

Mr.  Frank  White,  chemist,  of  London  Boad,  pleaded  guilty  to  a  similar  charge,  and  was  also 
fined  £5. 

A  Standard  for  Porter  : — 

At  the  last  County  Antrim  Assises,  Mr.  James  Dempsey,  brewer,  of  Belfast,  brought  an  action  for 
libel  against  Dr.  Charles  A.  Cameron,  of  Dublin,  Public  Analyst  for  the  Coimty  of  Down.  The  action 
arose  out  of  a  certificate  and  reports  issued  by  Dr.  Cameron.  In  June,  1881,  Dr.  Cameron  received 
from  a  constable,  Dunne,  Food  Inspector  at  Holywood,  County  of  Down,  a  sample  of  porter  for  analysis. 
The  article  had  been  purchased  from  a  publican  named  Anderson.  Dr.  Cameron  certified  that  it  con- 
tained 3*85  per  cent,  of  solids,  and  5  per  cent,  of  alcohol  by  volume,  or  4  per  cent,  by  weight.  He  further 
stated  that  it  was  a  debased  article,  being  poorer  than  the  average  quality  of  Irish  porter.  The  publican  was 
fined  £5  by  the  Court  of  Petty  Sessions.  Mr.  Dempsey,  the  brewer  of  the  porter,  appeared  at  the 
sessions,  and  at  his  suggestion  the  vendor  appealed  to  the  Quarter  Sessions  at  Downpatrick, 
Dr.  Cameron  was  summoned  to  give  evidence  in  person.  He  stated  that  according  to  his  large  experience 
Irish  porter  should  contain  from  5  to  9  per  cent,  of  solids,  and  from  5  to  S  per  cent,  of  alcohol  by 
volume.  He  believed  that  the  porter  in  question  was  largely  prepared  from  saccharine  matter.  The 
decision  of  the  Lower  Court  was  affirmed.  Subsequently  Dr.  Cameron  reported  to  the  Grand  Jury  of 
the  County  the  facts  of  the  case,  and  in  a  further  report  incidentally  referred  to  it  as  a  "  debased 
article.*'  The  action  was  against  the  Analyst  by  the  brewer  of  the  porter.  For  the  plaintiff,  practical 
brewers  were  examined  to  prove  that  porter  often  contained  less  solid  matter  than  4  per  cent. 
Dr.  C.  B.  C.  Tichborne,  Professor  of  Chemistry,  and  President  of  the  Pharmaceutical  Society  of  Ireland, 
was  examined  for  the  defence,  and  proved  that  according  to  his  experience  the  solids  in  porter  did  not 
fall  below  5  per  cent,  when  the  alcohol  was  less  than  5  per  cent.  The  jury  almost  immediately  found 
for  the  defendant  on  all  the  issues — namely  (1)  whether  or  not  the  article  was  debased,  (2)  whether  or  not 
the  defendant  acted  bona  fide  in  reporting  to  the  Grand  Jury,  and  (3)  whether  or  not  the  pl^ntiff  was 
injured  by  the  defendant's  reports. 
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In  the  Sonthem  Division  of  the  Dublin  Police  Court  last  month,  Mr.  William  Woodlook  presiding^ 
Patrick  Byrne,  38,  Barrack  Street,  baker  and  milk  contractor  to  the  garrison  was  summoned  at  the  suit 
of  Mr.  David  Toler,  food  inspector,  for  having,  on  July  25th,  supplied  a  quantity  of  new  milk  for  the  use 
of  the  Ist  Battalion  East  Kent  Begiment,  stationed  at  the  Ship  Street  Barracks,  which  was  adulterated 
with  243  per  cent,  of  added  water.  Mr.  Biohard  Adams  prosecuted,  and  Mr.  Philip  Eeogh  defended. 
The  adulteration  represents  nearly  two  and  a  half  gallons  of  water  to  one  gallon  of  milk.  Inspector 
Toler  deposed  that  on  July  25  last  he  attended  at  the  Ship  Street  Barracks,  and  saw  Owen  Donegan, 
one  of  the  defendant's  men,  delivering  milk  at  the  cook-house,  and  took  a  sample,  stating  that  it  was  for 
aDtlyeis.  Witness  ofifered  to  divide  it  with  the  man,  as  provided  by  the  statute,  but  the  offer  was 
declined.  The  milk  was  analysed  by  Dr.  Cameron,  who  certified  the  adulteration  mentioned.  On  the 
27th  the  defendant  asked  witness  could  he  stop  the  prosecution  against  him  from  the  Ship  Street 
Barracks.  Toler  replied,  No ;  that  he  had  his  duty  to  do.  Cross-examined  by  Mr.  Eeogh :  After  he  took 
the  sample  he  suggested  to  the  colonel  of  the  regiment  that  he  knew  a  very  good  man  to  supply  milk. 
That  was  not  part  of  his  business  as  a  corporation  offici^.  He  named  a  Mr.  Costigan,  to  whom  he  had 
nerer  spoken  up  to  that.  Subsequently  he  advised  Costigan  to  apply  for  the  contract.  He  wrote  to  the 
qnartermaster  of  the  Devon  Begiment  at  the  Boyal  Barracks  to  ask  did  the  defendant  supply  pure  milk 
there.  The  answer  was  in  the  affirmative.  The  quartermaster  at  Ship  Street  stated  they  were 
perfectly  contented  with  the  milk  supplied,  and  that  it  had  stood  their  tests.  He  recommended 
Costigan  to  the  colonel  of  the  East  Kent  Begiment,  because  he  kept  very  good  milk.  Witness  was  now 
avare  that  the  day  he  took  the  sample  the  place  was  almost  deserted,  owing  to  the  sports  going  on  at 
the  Richmond  Barracks  where  the  men  were.  When  he  acquainted  the  'colonel  of  the  adulteration,  he 
nggested  that  it  would  look  very  bad  if,  in  the  event  of  a  prosecution,  it  turned  out  that  the  same 
contzactor  was  still  supplying  his  regiment.  In  reply  to  Mr.  Adams,  the  witness  said  he  had  no  corrupt 
or  interested  motives  in  mentioning  Mr.  Costigan *s  name.  In  reply  to  the  bench,  witness  said  he  knew 
nothing  of  this  243  per  cent,  of  added  water  to  the  defendant's  milk  until  after  the  analysis  was  made. 
There  was  no  plot  against  Mr,  Byrne  that  he  knew  of.  Mr.  Eeogh :  It  is  intolerable  that  this  public 
officer  should  be  a  prosecutor  of  one  milk  vendor  and  a  canvasser  for  another.  Mr.  Woodlock  said  that 
might  be  all  very  weU  for  another  place,  and  perhaps  would  be  very  serious.  Lieutenant-Quartermaster 
Coombs,  Ist  Battalion  East  Eent  (Buffs)  Begiment,  deposed  that  Byrne  was  engaged  when  the  corps  was 
&t  Birr,  under  orders  for  Dublin,  to  supply  vegetables  and  milk  to  the  men,  receiving  a  penny  per  day  per 
man  in  the  mess.  The  regimental  cook-sergeant  tested  the  milk,  and  had  never  reported  it  bad.  As  a 
matter  of  routine  no  officer  of  superior  rank  was  present,  but  if  any  complaints  were  made  another 
investigation  would  be  held.  Toler  said  Byme*s  milk  was  very  bad,  and  strongly  urged  him  to  get 
supplies  from  Costigan.  It  aroused  their  suspicious  to  find  a  public  inspector  condemning  one  milk  and 
reoommending  another,  and  the  colonel  asked  witness  to  tell  his  worship.  Mr.  Adams :  I  object  to 
this.  The  colonel  should  come  himself  if  he  has  anything  to  say.  Further  evidence  having  been  given, 
I  fine  of  £20  was  imposed.    Mr.  Eeogh  said  he  would  appeal. 


RECENT    CHEMICAL    PATENTS. 

Th6  following  specifications  have  been  recently  published,   and  can   be  obtained  from 
the  Great  Seal  Office,  Cnrsitor  Street,  Chancery  Lane,  London. 

1^  Name  of  Patentee.  Title  of  Patent  Price. 

No. 

4732   H.  J.  Haddan         . .         . .     Manufacture  of  Luminous  Paints  or  Colours 4d. 

W34   L.  P.  Thompson  and  C.  C. 

Starling    . .         . .         . .     Photometric  Apparatus     . . 2d. 

6329   H.  C.  L.  Dyer         . .         . .     Treatment  of  Ingots  of  Steel  and  other  Malleable  Metals  for 

the  Bemoval  of  Impurities 2d. 

S240   L.  M.  Casella  . .  Apparatus  for  Indicating  and  Recording  the  Pressurrof  the 

Wind Is. 

ueai 
28   T.  Rowan     . .         . .         . .     Apparatus  for  Denoting  and  Indicating  any  Increase  in  the 

Temperature  of  Coal  Cargoes        . . 6d. 

^   C.D.Abel Production  of  Coloring   Matters  suitable    for   Dyeing   and 

Printing 4d. 
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No.  Nftme  of  Patentee.  Title  of  Patent.  Priee. 

82    W.  Johnstone         . .         . .     Solyent  or  Emulsion  for  use  with  Paints,  Pigments,  Sto.       . .  2d. 

87    J.  Calej        Apparatus  for  Indicating  and  Registering  the  Presence  of 

Explosive  or  Injorious  Gases  in  Coal  Mines         . .         . .  6d. 

96    W.  Weldon Manufacture  of  Sulphuric  Acid 4d. 

98  „         Manufacture  of  Chlorates . .         . .  2d. 

99  „         Becovery  of  Sulphur  from  Alkali  Waste 2d. 

100             „         ..         ..         ..     Recovery  of  Sulphur  from  Alkali  Waste 2d. 

155    J.  Brocklehurst       . .         . .     Calcining  Limestone         6d. 

189    F.  Wirth Production  of  Aniline 2d. 

152  W.  P.  Thompson    . .         . .     Manufacture  of  Hydraulic  and  other  Cements,  Mortar,  Arti- 

ficial Stone,  <fec.           4d. 

153  W.  P.  Thompson    . .         . .     Separating  Volatile  from  Non-Volatile  Substances     . .  ^       . .  6d. 

157    F.  Wirth Recovering  Ammonia  from  Gases  of  Various  Kinds     . .         . .  2d. 

159    A.  H.  Dunnaohie     . .         . .     Making  Silica  Bricks         4d. 

241  S.  H.  Emmens        . .         . .     Reduction  of  Metallic  Ores          4d. 

216    C.  M.  Pielsticken    . .         . .     Preservation  of  Alimentary  Substances 6d. 

257    P.  Casamajor          . .         . .     Filtering  Saccharine  and  other  Solutions          4d. 

2341    H.  H.  Lake Vulcanizing  and  otherwise  treating  Compounds  of  Caoutchouc, 

Ac 6d. 

2351    G.  Downie Removal  and  Prevention  of  Scale  in  Boilers 2d. 

218    F.  Wirth Red  Colouring  Matters     . .         . .  • 2d. 

227    H.  W.  L.  0.  Von  Roden    ..     Preserving  Milk 2d. 

240    R.  Stone Manufacture  of  Artificial  Stone 2d. 

242  M.  Zingler Combination  and  Treatment  of  certain  Materials    for  the 

Production  of  Substitutes  for  Guttapercha  and  Indiarubber  4d. 
245    J.  H.  Barry Combined  Anti-Fotiling  and  Preserving  Composition,  appli- 
cable to  Ships'  Bottoms 4d. 

284    A.  Fryer  and  J.  B.  Alliott. .     Manufacture  of  Sugar,  and  Machinery  or  Apparatus  therefor  1/4. 

292  W.  A.  Rowell                     . .     Manufacture  of  Salts  of  Strontia  and  Oxide  of  Strontium      . .  4d. 

293  W.  A.  Rowell          . .         . .     Manufacture  of  Salts  of  Strontia  and  Oxide  of  Strontium      . .  4d. 

302    H.  E.  Newton         . .         . .     Brewing        2d. 

275    A.  Muirhead  . .         . .     Applying  Alternating  Electric  Currents  to  the  Production  of 

Light 2d. 

204    J.  Mackenzie  . .         . .     Furnaces  for  the  Treatment  of  Materials  for  the  Production 

of  Sulphates  of  Soda  and  Potash 2d. 

332    J.  Toung Treatment  of  Sewage        6d. 

337    H.  J.  Haddan         . .         . .     Process  for  the  Manufacture  of  Glauber's  Salt  free  from  Iron  4d. 

362  Baron  G.  de  Overbeck  . .  Process  and  Apparatus  for  the  Production  of  MetalHo  Alumi- 
nium and  Aluminium  Alloys 6d. 

367    H.  J.  Haddan         . .         . .     Removing  Vegetable  Impurities  from  Wool 2d. 

434    J.  Young Treating  Sewage  Water 6d. 

438    S.  G.  Thomas  &  T.  Twyman    Manufacture  of  Phosphates         4d. 

540    N.  M.  Henderson    . .         . .     Distilling  or  Refining  Mineral  Oils         8d. 


BOOKS,    &c.,   KECEIVED. 

The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical* Journal;  The  Medical  Press ; 
The  Pharmaceutical  Journal ;  The  Sanitary  Record  ;  The  Miller ;  The  Provisioner ;  The  Practitioner ; 
New  Remedies ;  Proceedings  of  the  American  Chemical  Society ;  Science ;  The  Inventors*  Record ; 
New  York  Public  Health  ;  The  Scientific  American  ;  Society  of  Arts  Journal  ;  Sanitary  Engineer 
of  New  York  ;  Cowkeeper  and  Dairyman's  Journal ;  Sugar  Cane ;  Country  Brewers*  Gazette  ;  The 
Medical  Record;  The  Grocers'  Gazette;  London  Water  Supply,  by  Crookes,  Odling  and  Tidy; 
Chemical  Review ;  Independent  OU  and  Drug  Journal  and  Paint  Review  ;  Science  Monthly ;  Journal  of 
the  Society  of  Chemical  Industzy ;  Tobacco ;  Agricultural  Chemical  Analysis,  by  Dr.  F.  Percy  Frankland. 
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TT7E  have  devoted  the  whole  of  this  Number  of  Thb  Analyst,  which  is  of  extra 
^  V  .  size,  to  the  Report  of  the  Manchester  Milk  Case,  because  several  important 
points  are  raised  in  it. 

The  Sanitary  Committee  of  the  Manchester  Corporation  have  courteously  placed 
their  shorthand  notes  at  our  disposal,  and  we  are  sure  our  Subscribers  will  value  a 
Terbatifn  report  of  this  character.  As  a  full  discussion  is  to  take  place  at  the  next 
Meeting  of  the  Society,  it  is  better  that  we,  as  Editors,  simply  point  out  that  the 
decision  clearly  upsets  the  idea  which  has  been  held  by  some  Analysts  that  an  Appeal 
to  the  Somerset  House  Chemists  was  final,  and  that  the  case  was  dismissed  because 
the  Defendant  was,  by  law  and  right,  entitled  to  the  benefit  of  the  doubt.  It  is 
impossible  to  dispute  this  right,  and  he  is  perfectly  justified  in  claiming  it.  Dr.  Bell  and 
his  coadjutors  have,  by  a  vague,  open  report,  which  says  nothing,  simply  helped  him 
to  his  legal  rights. 

On  the  same  principle,  which  is,  in  plain  EngUsh,  that  they  cannot  say  whether  the 
milk  has  been  adulterated  or  not,  Dr.  Bell  and  his  colleagues  may  quite  possibly  prove 
*'  doubt  **  as  to  every  certificate  of  Adulterated  Milk,  and  an  Act  of  Parliament  be 
rendered  quite  abortive  because,  inter  alia,  excise  officers  were  ordered  to  collect  samples 
of  Milk  for  Dr.  Bell,  and  did  not  know  how  to  do  it.  It  is  happy  for  the  milkmen,  but 
what  about  the  public.  We  think  that  the  papers  at  the  next  Meeting  of  the  Society 
of  Public  Analysts — which  will,  we  are  informed,  include  the  analysis  of  Milk  from  several 
thousand  cows — will  so  expose  the  deception  which  has  been  played  on  the  Somerset 
House  Chemists,  that  we  shall  hear  the  last  of  this  nonsense. 

It  is,  of  course,  notorious  that  it  is  to  the  interest  of  cowkeepers  to  have  done  all  in 
their  power  to  bamboozle  the  so-called  officials  who  took  the  Somerset  House  Milks, 
snd  they  succeeded  very  well. 

Two  hundred  Milks  bought  in  London  do  not  differ  as  much  as  Dr.  Bell*s  **  Dairies". 
Comment  is  useless. 


LAW  REPORT. 

MtmeheMUr. — Appeal  against  a  Conviction  for  selling  milk  adulteraUd  with  4 per  cent,  water. — Reversal 

of  Judgment, 

SPECIAL    BEPOBT    TAKEN   BY   REQUEST    OF    THE    COBPOBATION    OF   MANCHESTER 
AND   THE    PROPRIETORS    OF    THE    ANALYST. 

Ai  the  Sesiions  Court,  MiBahiQl  Street,  Manchester,  on  the  6th  of  October,  18S3,  before 
H.  WyndhAm  West,  Esq.,  Recorder,  the  case  of  Wardle  t;.  Edwards  was  heard.  We  reprint 
tfat  following  yerbatim  report  from  the  shorthand  notes  of  Messrs.  SneU  &  Son,  86,  Chanoezy 
Low,  London,  W.C.,  and  64,  Fountain  Street,  Manchester.  Bir.  Golly,  Q.O.,  appeared  for  the  reepon- 
4^^  jihb  Majat  and  Corporation  of  Manchester ;  Mr.  Cottingham,  for  the  Appellant  the  previous 
Waidle ;  and  Ut.  Sutton,  for  the  Justioes. 
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Mr.  Golly :  This,  Sir,  is  an  appeal  by  Richard  Wardle,  who  is  a  farmer  in  Derbyshire,  against 
a  oonyiotion  obtained  against  him  at  Petty  Sessions  in  Manchester  for  selling  adulterated  milk. 
The  Bespondents  are  Mr.  John  Edwards,  who  is  an  Inspector  in  the  employment  of  the  Cor- 
poration, and  the  Justices  convicting,  Mr.  Lister  and  Mr.  Fumess.  My  friends  Mr.  Cottingham 
and  Mr.  Ferguson  appear  for  the  appellant,  and  Mr.  Hopkinson  and  I  appear  for  the  Corpor- 
ation, and  Mr.  Sutton  only  represents  the  Magistrates.  The  notices  have  been  properly  given  to 
us,  and  I  do  not  put  my  friend  to  any  trouble  upon  that;  and  as  the  burthen  Ues  upon  me  to 
prove  the  case  over  again  in  this  Court  I  will  state  shortly  what  the  circumstances  are.  I  believe  that 
the  real  question  in  dispute  between  us  is  one  upon  the  merits.  I  do  not  say  that  it  is  not  open  to  my 
friend  to  raise  any  point  he  can,  but  the  substantial  one  between  us  no  doubt  is  whether  the  milk  was 
adulterated  or  not.  That  at  first  sight  seems  rather  a  curious  point  to  come  upon  appeal  before  you 
after  it  has  been  decided  in  the  Court  below  ;  and  in  this  particular  case  it  does  raise  considerations  of 
some  general  importance.  It  seems  that  on  the  23rd  April  last  Mr.  Wardle,  the  Appellant,  sent  into 
Manchester  a  consignment  of  milk  in  several  cans  to  a  milk  salesman  named  Halewood.  Mr.  Halewood 
had,  it  seems,  been  dealing  with  Mr.  Wardle  since  October,  1882,  and  he  had  had  on  previous  occasions 
to  complain  of  the  quality  of  the  milk  which  had  been  sent  to  him,  notably  I  think  in  January  of  this 
year ;  and  he  had,  shortly  before  the  28rd  April,  complained  to  the  Inspector  that  he  was  getting  milk 
which  he  beheved  to  be  adulterated.  The  consequence  was  the  Inspector  went  up  with  him  to  the  railway 
station ;  and,  when  the  milk  came  in,  he  went  up  in  the  manner  required  by  the  Act  of  Parliament  and 
obtained  from  the  consignment  certain  samples  of  the  milk.  Two  samples  were  taken  by  him  which 
have  been  numbered  respectively  208  and  204,  one  from  one  chum  and  the  other  from  another  chum. 
The  otoal  formalities  required  by  the  statute  were  complied  with  by  the  Inspector — that  is  to  say,  he  took 
each  sample  and  divided  it  into  two  parts,  one  of  which  he  sealed  up  and  kept,  the  other  one  he  handed 
over  in  proper  form  to  the  Public  Analyst  of  Manchester,  Mr.  Estcourt,  to  be  analysed.  I  mean  rather 
to  say  that  he  divided  that,  and  gave  half  of  it  to  Mr.  Estcourt  and  kept  the  other  half  himself.  The 
half  which  was  taken  on  the  first  division — that  is,  the  half  of  the  whole  of  eaoh  sample — was  handed  over 
to  the  appellant  for  him  to  deal  with  as  he  thought  fit.  I  think  you  will  find  that  he  had  an  analysis 
made  of  that  milk  himself ;  and  I  shall  probably  think  it  right  to  call  before  you  on  their  subposnas  the 
two  chemists  who  did  make  the  analysis  at  the  request  of  the  defendant  himself  of  the  sample  which  he 
fumi^ed  to  them.  I  think  it  will  be  found  that  they  bear  out  the  view  taken  by  the  Respondents  on 
this  appeal — that  this  milk  was  adulterated.  The  milk  was  analysed,  and  I  had  better  read  the  two 
analyses  which  will  explain  themselves ;  and  perhaps,  if  the  originals  are  in  Court,  they  might  be  handed 
up  to  the  Recorder  now.    They  are  addressed  to  Mr.  Rook,  the  Inspector. 

**  I,  the  undersigned.  Public  Analyst  for  the  City  of  Manchester,  do  hereby  c^lfy  that  I  received  on 
the  24th  April,  1888,  from  Inspector  Edwards  a  sample  of  milk  marked  203  for  analysis  (which  then 

weighed )  and  have  analysed  the  same,  and  declare  the  result  of  my  analysis  to  be  as  follows  ; — 

I  am  of  opinion  that  the  said  sample  contained  the  percentages  of  foreign  ingredients  following,  namely, 
4  per  cent,  of  added  water.  No  change  had  taken  place  in  the  constitution  of  the  sample  which  would 
interfere  in  any  way  with  the  analysis."  That  is  a  clause  which  under  the  statute  is  required  to  be  put 
into  the  certificate ;  and  I  think  you  will  find  that  it  is  a  very  material  clause  to  be  put  in  with  reference 
to  this  particular  case.    **  As  witness  my  hand,  25th  April,  1883." 

Then  the  other  certificate  is  in  precisely  similar  form  I  think — 4  per  cent,  of  added  water.  That  is  the 
certificate  which  was  handed  in ;  and  it  would  be  convenient  that  I  should  allude  at  the  same  time  to 
what  the  actual  result  of  the  analysis  was.  Probably  you.  Sir,  will  know  more  of  the  chemistry  of  milk 
than  I  do,  and  it  would  be  certainly  be  difiioult  to  know  less.  It  will  be  necessary  that  I  should  call 
your  attention  to  what  is  material  in  this  matter  as  far  as  I  understand  it.  It  seems  that  the  main 
constituent  of  milk  is  water  itself  ;  and  that  therefore  you  cannot  test  whether  milk  has  been  adulterated 
by  water  simply  by  trying  whether  you  can  discover  water  in  it,  because  something  like  88  per  cent,  of 
milk  is  water.  The  residue  consists  of  solids  which  are  divided  into  two  different  descriptions  of  solids : 
solids  which  are  not  fnt,  and  solids  which  are  fat.  Without  going  into  the  details  of  the  matter,  which 
I  am  afraid  I  couM  not  describe  very  clearly,  it  is  sufiBcicnt  to  say  that  the  way  of  testing  it  is  this:  First  of 
all  you  evnuorate  the  water  ;  »tnd  Iht  n,  by  a  process  which  will  be  described,  you  get  rid  of  the  fat,  and  so 
abceitain  what  the  rtsidue  is  of  rj.1  ds  vl.ich  aie  not  fat ;  ond  the  question  of  whether  the  milk  has  been 
adulterated  or  not  is  settled  by  ascertaining  whether  the  due  proportion  of  solids  which  are  not  fat  exist 
in  the  sample.  If  the  due  proportion  does  not  exist  it  shows  that  the  milk  in  its  original  state  of  parity 
has  been  tampered  with,  that  is  that  some  of  it  has  been  taken  away,  and  in  hen  thereof  water — ^to  take 


THE  ANALYST.  187 


the  case  of  adulteration  with  water — has  been  put  in.    Water  of  course  would  not  contain  any  of  these 

Bolid  matters ;  therefore  there  being  mixed  with  the  milk  a  certain  quantity  of  water  not  containiiag 

these    solid    matters  it  would   diminish  the   percentage    of  solid   matters  oTer  the  whole   body. 

What  they  want  to  get  at  is  whether  or  not  the  proper  proportion  of  solids  which  are  not  fat  is 

present ;  and  that  is  not  an  absolute  constant  but  a  nearly  constant  quantity  in  milk.    If  that  proper 

proportion  does  not  exist  in  the  milk  there  is  an  excess  of  water  and  it  shows  that  there  has  been 

adulteration  by  water.    The  result  obtained  in  this  case  was  this  as  regards  samj^e  208 — ^Mr.  Esteoort 

found  there  were  8*67  parts  of  solids  not  fat,  and  2*54  of  fat,  the  rest  of  the  100  parts  consisting  of  water 

which  was  eTaporated  away.    The  total  of  solids  was  11*21  and  that  would  leaTe  for  water  88*79.    Then 

sample  204  was  a  sample  taken  from  a  different  chum.    In  that  Mr.  Estcourt  found  8*62  of  solids  not 

fat,  and  2*81  of  fat,  making  total  solids  11*48,  and  leaving  of  water  88*57.   Those  were  the  figures  which 

Mr.  Estcourt  in  his  own  laboratory  ascertained  as  the  analyses  of  these  two  samples  of  milk ;  and  it  was 

upon  those  figures  that  he  made  his  certificate  that  4  per  cent,  of  water  had  been  added.    I  may  say  at 

once  that  the  basis  upon  which  Mr.  Estcourt  made  that  report,  and  came  to  that  oondusion  that  there 

was  an  addition  of  water,  was  that  in  his  opinion  there  should  haye  been  at  least  9  per  cent,  of  solids 

i^ich  are  not  fat.    That  I  think  will  be  found  to  be  not  only  Mr.  Estoourt*s  opinion,  but  the  opinion 

amTersally  acted  upon  by  Public  Analysts  in  this  country.    The  abstraction  of  anything  from  that  figure 

of  9  indicates  the  substitution  of  some  other  matter,  in  this  case  water,  and  that  therefore  there  had 

been  an  adulteration  to  the  extent  indicated  by  the  difference  between  9  and  8*6,  and  the  amount  of  that 

difference  in  solids  indicates  by  a  process  of  arithmetic  about  which  probably  there  would  be  no  dispute, 

an  adulteration  to  the  extent  of  4  per  cent,  of  water.    That  was  the  mode  in  which  the  oertificate  was 

arrived  at.    I  should  tell  you  the  course  which  matters  took  in  this  case  shortly,  so  far  as  it  is  material. 

The  case  came  on  for  hearing  and  some  evidence  of  the  usual  kind  was  giv^i.    Mr.  Estcourt's  oertifioate 

was  put  in,  and  that  was  all  that  was  necessary,  according  to  the  Act  of  Parliament.    No  doubt  Mr. 

Estcourt  was  in  Court,  but  whether  he  was  called  to  give  evidence  or  not  I  do  not  know.    At  any  rate 

his  certificate  was  put  in  which  is  sufficient  evidence  under  the  Statute  until    disproved.     Upon 

the  other  hand  the  appellant,  Mr.  Wardle  was  called,  and  one  of  his  men,  who  denied  that  any  water 

had  in  fact  been  put  in.    Then  Mr.  Wardle  applied  to  the  magistrates  as  he  was  entitled  to  do  under 

■ec.  22  of  the  Sale  of  Food  and  Drugs*  Act,  1875,  to  have  the  sample  analysed  by  the  authorities  at 

Somerset  House.    The  appellant  having  required  the  justices  to  have  an  analysis  made  by  ^e  Com- 

miisioners  of  Inland  Bevenue,  at  the  hearing,  which  I  think  was  on  the  9th  of  May,  the  justices  made  ' 

an  order  to  that  effect ;  and  a  part  of  the  original  sample  was  sent  up  to  the  chemioal  officers  at 

Somerset  House  to  make  an  analysis,  and  that  analysis  was  made  on  the  16th  May  I  believe.    At  any 

rate  it  is  dated  the  22nd  ;  and  although  this  certificate  is  in  itself  no  part  of  my  case,  I  propose  to  r«ad 

H  because  I  think  it  is  only  fair  to  the  other  side  that  it  should  be  read ;  and  no  doubt  you  will  hear 

more  of  it  in  the  course  of  the  case,  because  it  is  necessary  that  I  should  call  some  evidence  in  respect 

o(  the  processes  adopted  to  shew  the  relative  value  of  the  certificate  and  analysis  made  by  Mr.  Estcourt 

sod  that  made  by  Dr.  Bdl  in  London.    Dr.  Bell  is  a  gentleman  of  great  eminence  in  his  profession  as 

an  analytical  chemist  and  for  reasons  which  will  appear  in  the  course  of  the  case,  I  shall  rentore  to 

impfugn  his  certificate,  which  is  as  follows : — *'  Somerset  House.    The  sample  of  milk  referred  to  in  the 

annexed  letter  marked  203  was  received  here  on  the  10th  inst.    The  bottle  was  securely  sealed.    We 

hereby  certify  that  we  have  analysed  the  milk  and  declare  the  results  of  our  analysis  to  be  as  follows : — 

Kon-faUy  solids  8*20  per  cent. ;  fat  2*80;   water  8900 ;   ash  *81  per  cent."    The  latter  I  understand 

would  be  included  in  the  non-fatty  soUds.    "  After  making  an  addition  for  natural  loss  arising  from  tihe 

decomposition  of  the  milk  through  keeping,'* — that  is  a  most  material  precaution — "  the  proportion  of 

BOQ-fatty  solids  is  not  lower  than  is  found  in  genuine  milks.    The  percentages  of  fat  and  ash  are  equal 

to  those  found  in  genuine  milks.    From  a  consideration  of  these  results  we  are  unable  to  affirm  that 

w»ter  has  been  added  to  the  milk.    As  witness  our  hands  this  22nd  May,  1883.**    This  is  signed  by  Dr. 

Bdl  and  two  of  his  assistants,  Mr.  Bannister  and  Mr.  Lewin.    The  next  is  in  form  the  same,  but  I  will 

nmd  the  details  of  the  analysis.    *'  Non-fatty  solids  8*02,  fat  3*01,  water  88*97,  total  100.   Ash  *75.*'    In 

the  8&me  way  he  says  there,  *'  After  making  an  addition  for  natural  loss  arising  from  decomposition  of 

the  milk  through  keeping,  the  proportion  of  non-fatty  solids  is  not  lower  than  is  found  in  genuine  milks.** 

As  I  said  before,  in  reading  the  previous  certificate,  that  is  a  very  material  point.    Before  I  say  anything 

more  about  the  certificates  I  will  shortly  state  what  the  result  was.   Dr.  Bell  explained  his  oeztifioate  and 

Ids  proeess,  and  his  reasons  for  arriving  at  the  oertifioate  before  the  magistrates  below,  as  also  did  Mr. 

r  and  Mr.  Lewin.    Mr.  Estcourt  was  tendered  for  QroBs-esamination,  his  oertifioate  haiag  pnt 
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in ;  bat  the  appellant  not  desirmg  to  cross-examine  bim  he  was  not  pat  into  the  witness-box.    Otiier 
chemists  were  called  to  criticise  the  analysis  of  Dr.  Bell,  and  in  support  of  the  analysis  of  Mr.  Estooort, 
and  the  magistrates  in  the  end  came  to  the  oondosion  that  inasmuch  as  there  were  chemists  who  pon- 
tively  testified  that  they  had  analysed  the  milk  while  it  was  fresh  and  found  it  adulterated,  they  could 
not  disregard  that  or  disbelieve  it  upon  an  analysis  made  a  considerable  time  subsequently  when  the 
milk  was  in  a  state  of  decomposition  by  Br.  Bell,  especially  as  Dr.  Bell  was  unable  to  affirm  that  the  milk 
had  not  been  adulterated ;  and  taking  that  view  the  magistrates  then  convicted  the  Defendant.  That  is  the 
history  of  the  case.  Now  I  will  just  say  a  few  words  upon  the  discrepancies  which  do  exist,  merely 
adding  this  before  I  deal    with  that  question :    that  parts  of  the  original  sample  taken  by  the 
officer,  Mr.  Edwards,  and  handed  back  by  him  to  Mr.  Wardle  the  appellant  were  handed  by  Mr.  Wardle 
to    two   other  chemists,  who  are  also  Public  Analysts,  I  think— Mr.  Wilkinson  and   Mr.  Hehner. 
They  analysed   it  before  decomposition  had  set  in;    and  they,  not  knowing  what  Mr.  Esteourt's 
results  were,  and  being   in    fact   employed   by   Mr.  Wardle  for   the   purpose   of   analysing   this 
milk,  came  to  a  conclusion  entirely  confirming  Mr.  Estcourt  and  differing  from  Dr.  Bell.    The  appellant 
was  cross-examined  about  Mr.  Wilkinson^s  analysis  in  the  Covat  below,  and  he  admitted  that  much.    I 
shall  be  in  a  position  to  call  before  you  both  Mr.  Wilkinson  and  Mr.  Hehner  to  show  what  I  have  jost 
stated.    There  is  a  discrepancy  as  you  will  observe  between  these  analyses— I  will  leaye  out  for  the 
moment  the  question  of  fat  and  the  total  solids,  and  confine  myself  to  the  material  point,  the  solids  which 
are  not  fat.    As  regards  the  sample  208,  there  is  a  difference  between  Dr.  Bell  and  Mr.  Estcourt.    Dr. 
Bell,  before  he  made  any  addition  or  calculation  with  respect  to  the  effect  of  decomposition  or  any 
allowance  therefor,   says  that  he  foimd  in  fact  in  the  sample  which  was  before  him  in  May,  21  days  or 
more  after  the  milk  had  been  seized,  8*20  per  cent  of  solids  not  fat.    Mr.  Estcourt  says  he  foond  8*67. 
Now  assuming  that  the  processes  were  precisely  the  same,  and  assuming  that  there  was  no  allowance  to 
be  made  in  resi)ect  of  the  decomposition  of  the  milk  having  taken  place,  that  of  course  would  do  more 
than  confirm  Mr.  Estcourt's  view  ;  and  it  would  be  difficult  to  understand  how  Dr.  Bell  could  say  that 
that  did  not  indicate  adulteration.    Dr.  Bell's  own  evidence  is  that  by  his  own  process  he  foond  solids 
not  fat  only  to  the  extent  of  8*20 ;  and  I  think  from  what  Dr.  Bell  said  in  the  Court  below  that  he  would 
be  prepared  to  admit  that  that  must  have  been  adulterated.    Then  Dr.  Bell  gets  over  that  difficulty — ^I 
am  only  using  the  phrase  as  meaning  a  scientific  explanation — he  explains  the  difficulty  in  this  way :  he 
liays  he  was  experimenting  upon  a  sample  that  was  decomposed,  and  that  the  effect  of  decompositioxi  is 
to  get  rid  of  a  certain  quantity  of  solid  matters  which  are  in  this  fluid  milk  when  it  is  fresh ;  and  there- 
fore in  order  to  calculate  what  the  milk  was  when  it  was  fresh,  or  to  borrow  a  phrase  which  I  understand 
chemists  sometimes  use,  in  order  to  bmld  up  the  fresh  milk  again  you  have  to  add  something  whieh 
your  experience  or  your  science  teaches  you  is  the  proper  thing  to  add  in  order  to  turn  it  into  fresh  mUk 
again.    Dr.  Bell  says  I  have  done  that ;  I  have  added  something  to  the  8*20  in  order  to  bring  it  np  to 
what  was  the  true  fresh  milk  at  the  time  when  it  really  was  fresh,  that  is,  in  order  to  bring  up  that  milk 
which  I  am  now  analysing  in  a  decomposed  state  to  the  point  at  which  it  was  when  fresh,  I   add  *4 
that  is  to  say  4/lOths  per  cent,  for  that  loss  in  21  days  and  by  that  means  bring  it  up  to  8*60.    Now  tiM 
process  which  Dr.  Bell  uses  is  a  process  somewhat  different  from  that  used  by  all  these  gentlemen  who 
are  Public  Analysts,  and  by  the  Society  of  Public  Analysts,  which  treats  these  questions  as  questions  of 
very  great  importance ;  and  by  Dr.  Bell*s  process  I  believe  8*67  corresponds  as  nearly  as  we  can  put  it 
to  9*00  of  soUds  not  fat  by  the  process  used  by  the  Public  Analysts.    Therefore,  if  as  I  understand  8*67 
or  8*60  by  Dr.  Bell's  process  was  the  result  as  regards  solids  not  fat,  that  would  represent  substantially 
9*00  of  solids  not  fat  according  to  the  process  of  the  Public  Analysts ;  and  if  the  milk  did  contain  9*00 
per  cent,  of  solids  not  fat  Mr.  Estcourt  would  not  condemn  the  milk.    But  let  me  go  back  for  a  moment. 
In  order  to  get  at  that  8*60  and  to  bring  the  milk  into  an  innocent  condition  Dr.  Bell  has  added  a  figure 
for  which  we  say  there  is  no  scientific  basis  whatever— he  has  added  to  the  8*20  4/lOths  per  cent,  of  solid 
matter ;  and  he  says  that  he  puts  in  that  as  representing  the  loss.    It  is  not  a  thing  that  he  actually 
finds  in  the  milk  at  all.    He  says  that  he  does  not  find  that  solid  matter  and  that  he  has  no  evidence  of 
it  in  the  milk  at  all ;  it  is  merely  a  calculation ;  it  is  really  a  guess  at  what  the  solid  matter  was  in  thai 
milk.    I  will  tell  you  why  I  use  the  word  **  guess."    I  use  it  advisedly.    There  is  undoubtedly  a  loss 
from  decomposition  which  takes  place.    At  what  particular  moment  that  decomposition  will  set  in  in 
particular  milks,  or  how  long  it  has  been  going  on  in  a  particular  sample  at  the  expiration  of  31  days  H 
is  impossible  to  tell.    In  some  oases  it  sets  in  much  earlier  than  in  other  cases ;  in  someoaiss  it  sets  in 
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Toy  Kspidly,  in  others  more  slowly ;  and  it  is  impossible  to  tell  with  any  accoraoy  what  the  amount  of 
deoomposition  is.  I  shall  show  yon  by  evidence  of  very  experienced  gentlemen,  which  I  think  you  will 
tttieh  eonsiderable  importance  to,  that  they  haye  tested  milk  which  was  in  a  state  of  decomposition  and 
compiled  the  analysis  of  that  with  the  analysis  of  a  part  of  the  same  sample  taken  when  fresh,  and  they 
bive  found  that  no  loss  has  taken  place ;  while  at  other  times  with  other  samples  they  found  that  there 
htd  been  a  considerable  loss.  What  does  that  lead  to  ?  It  leads  to  the  result  that  an  analysis  of  milk 
Id  a  state  of  decomposition  is  utterly  unreliable.  It  may  or  may  not  be  correct ;  but  it  is  utterly  unre- 
liaUe ;  and  according  to  a  number  of  Public  Analysts,  who  I  shall  call  before  you  upon  this  short  point, 
they  will  tell  you  that  they  would  never  think  of  testing,  or  judging  by  an  analysis  made  of  a  sample  o 
milk  after  decomposition  had  set  in,  an  analysis  of  the  same  milk  made  by  a  competent  person  when  the 
milk  was  fresh.  You  may  add  a  figure,  it  may  possibly  be  the  right  figure ;  but  you  have  no  means  of 
uoertaining  whether  it  is  the  right  figure.  Even  if  you  could  assume  that  there  was  an  average,  if  you 
could  ascertain  by  any  experience  what  the  average  was,  which  is  really  all  that  you  could  do,  it  would 
be  no  means  of  testing  whether  an  analysis  taken  of  fresh  milk  at  the  time  it  was  fresh  is  right  or  not. 
Too  cannot  test  it  by  what  the  average  of  loss  three  weeks  afterwards  is.  It  may  be  that  in  that  particular 
eiie  there  has  been  no  loss  at  all ;  it  may  be  a  case  in  which  the  loss  has  been  double  the  average.  You 
•  hire  therefore  no  means  of  testing  it ;  and  to  say  that  you  have  tested  it  by  an  average  is  to  pass  no 
jodgment  at  all,  as  it  seems  to  me,  in  a  case  in  which  analysts  have  analysed  the  milk  when  fresh. 
Therefore  this  is  a  case  which  is  of  considerable  importance :  because  the  Public  Analysts,  Mr.  Estcourt 
takong  them,  are  in  the  habit  of  testing  milk  properly  at  the  time  when  it  ought  to  be  tested,  namely, 
Then  it  is  fresh,  which  is  the  only  time  when  you  can  take  really  reliable  tests;  and  if  the  results 
unred  at,  not  merely  by  BIr.  Estcourt,  but  in  this  case  by  independent  Public  Analysts  acting  really 
onder  the  instructions  of  the  appellant  himself,  from  analyses  made  of  the  milk  before  decomposition 
bad  set  in  show  that  there  has  been  adulteration,  and  shew  results  which  I  think  Dr.  Bell  himself  would 
btre  to  admit  prove  that  there  was  adulteration,  are  they  to  be  set  aside  by  a  test  taken  by  a  chemist, 
bovefer  eminent,  some  three  weeks  afterwards  when  decomposition  had  set  in,  because  he  says  not  *'  I  vriU 
liBnn  that  it  is  impossible  that  Mr.  Estcourt's  results  are  correct,*'  but  ''lam  unable  to  affirm  from  my 
ouuDation  of  this  decomposed  milk  that  there  has  been  adulteration  ? "  The  matter  is  one  of  very 
wniiderable  importance,  because  although  4  per  cent,  of  water  is  not  in  itself  a  very  large  quantity,  it 
npresents  on  the  consumption  of  Manchester,  I  am  told,  something  like  £10,000  a  year — that  is  to  say 
that  if  all  the  milk  sold  in  Manchester  were  adulterated  to  that  extent  it  would  represent  £10,000  a  year 
OQ the  consumption  of  Manchester.  It  is  impossible  to  say  that  this  4  per  cent,  is  the  limit  of  the 
tdaltemtion  in  this  particular  case.  What  these  gentlemen  say  is,  that  it  has  been  adulterated  to  the 
ntent  ci  at  least  4  per  oent. 

The  Beeorder :  What  do  you  say  was  the  object  of  the  Legislature  in  making  this  qua$i  Court 
of  Appeal  at  Somerset  House  ? 

Mr.  Oolly :  If  yon  ask  me  what  the  object  was,  I  can  only  answer  that  I  believe  the  object  was 
^  sune  as  thai  with  which  many  clauses  are  put  into  Acts  of  Parliament.  There  are  many  oonflioting 
utessts  in  Parliament,  and  some  County  Member,  having  in  view  the  interests  of  the  farmers,  has  some 
theoiy  about  the  matter  and  gets  this  clause  inserted,  thinking  it  will  protect  his  constituents,  and  the 
^Caister  In  charge  of  the  Bill  does  not  object,  thinking  it  will  do  no  harm.  Nobody  sees  how  many  days 
H  liD  take  before  the  milk  can  reach  the  hands  of  the  chemists  at  Somerset  House,  but  when  the  Act  is 
pot  m  foree  it  is  found  that  there  is  very  serious  difficulty.  I  say  that  the  evidence  from  Somerset  House 
^  to  be  taken  for  what  it  is  worth.  Of  course,  if  it  were  not  open  to  any  coiument  which  ought  to  have 
v<^giit  with  the  Magistrates,  and  they  found  a  conflict  between  two  chemists,  they  would  say  that  in  the 
^  ol  that  conflict  of  testimony  they  ought  not  to  convict.  I  quite  agree ;  but  at  the  same  time  it  is  to 
be  taken  as  a  piece  of  evidence  which  is  to  be  considered  and  dealt  with  like  other  evidence ;  and  if  it 
tta  be  shewn,  as  we  did  shew  to  the  satisfaction  of  the  Court  below,  that  this  discrepancy  is  accounted 
to  m  a  way  which  is  not  only  consistent  with  the  analysis  of  Mr.  Estcourt  being  a  correct  one,  but 
«QUHtent  also  with  Dr.  Bell's  analysis  when  you  take  out  what  is  unreliable  in  it,  then  it  is  to  be  dealt 
vitib  Uke  yon  would  deal  with  any  other  evidence  given  by  any  other  witness,  and  it  should  be  set  aside 
if  yea  do  not  think  it  is  valuable  as  compared  with  the  evidence  of  the  other  side. 

Mr.  Cottingham :  I  think  now  is  the  most  convenient  time  to  draw  your  attention.  Sir,  to  one  of 
the  pfmodB  of  appeal  in  order  to  raise  a  question  of  law  upon  it  which  you  have  just  at  this  moment 
tooditd.  It  may  shorten  the  case  if  I  read  the  third  ground  of  appeal,  *'  That  the  said  Court  of  summary 
jvUMonhaTing  ezereised  the  discretion  vested  in  them  by  section  22  of  the  Food  and  Drugs  Act  (88 
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and  39  Vict.)  1875,  and  obtained  a  certificate  from  the  cHemical  officers*  department  at  Somerset  Honse, 
were  bound  by  the  contents  of  such  certificate  and  ought  not  to  have  convicted  me."  That  is  our  third 
ground  of  appeal.  It  has  evidently  struck  the  mind  of  the  Court  that  the  legislature  must  have  had 
some  object  in  view  in  introducing  this  clause.  Before  I  go  into  the  object  of  the  clause,  it  is  quite 
apparent  that  the  clause  for  whatever  purpose  introduced  would  become  a  dead  letter  if  my  friend  Mr. 
Gully's  argument  were  to  prevail  as  to  the  length  of  time  between  the  taking  of  the  sample  and  the 
sending  of  the  sample  to  Somerset  House,  because  this  22nd  section  assumes  that  a  prosecution  has  been 
commenced,  the  samples  have  been  analysed  by  Public  Analysts  and  that  the  defendant  is  upon  his  trial ; 
and  either  he  or  the  prosecution  may  request  the  justices  to  send  another  sample  to  Somerset  House  for 
the  purpose  of  analysis.  That  being  so  it  is  evident  that  the  Act  of  Parliament  assumes  that  a  considerable 
interval  will  elapse,  and  an  interval  too  which  is  entirely  at  the  option  of  the  prosecutors ;  because  they 
may  delay  the  prosecution  for  a  oonsiderable  length  of  time.    This  provision  would  become  a  dead  letter. 

The  Beoorder :  Not  quite.  What  struck  me  when  Mr.  Gully  was  addressing  the  Court  was  that  it 
may  be  that  this  appeal  under  the  circumstances  is  not  conclusive.  It  may  be  that  the  legislature 
intended  that  protection  should  be  thrown  over  the  dealer  in  milk  against  some  grossly  ignorant  conviction 
upon  some  grossly  ignorant  analysis ;  and  if  the  local  analyst  had  said  there  was  10  per  cent,  of  water,  or 
20  per  cent,  of  water,  or  30  per  cent,  of  water,  and  the  Somerset  House  analysts  said  that  is  all  nonsense, 
there  is  nothing  of  the  sort,  that  would  of  course  be  conclusive,  not  in  law,  but  in  the  mind  of  the  justices. 
However,  let  us  look  at  the  exact  words.  What  you  say,  as  I  understand,  is  that  the  appeal  to  the 
Government  analyst  is  conclusive  ? 

Mr.  Cottingham :  I  say  that  it  is  conclusive  and  binding  upon  the  justices. 

The  Recorder :  Now  let  us  look  at  the  words  of  the  Act  of  Parliament. 

Mr.  Cottingham  :  Section  22.  The  marginal  note  is  "  Power  to  justices  to  have  articles  of  food  and 
drugs  analysed."  Then  the  section  itself  is  **  The  justices  before  whom  any  complaint,"  Ac.  So  that 
in  point  of  fact  you  are  sitting  here  to-day,  months  after  the  samples  have  been  first  taken,  and  the  milk 
would  now  be  in  a  state  of  putrefaction,  yet  we  might  ask  you  now  to  send  a  sample  to  Somerset  House 
for  examination.  Then  what  becomes  of  my  friend's  argument  as  to  the  inutility  and  the  imperfection 
attending  Dr.  Bell's  analysts  only  a  few  days  after  the  sample  was  taken  when  there  was  only  incipient 
decomposition.  You  might  now  order  samples  of  this  milk  to  be  forwarded  to  Somerset  House  ;  there- 
fore the  law  must  have  contemplated  that  an  indefim'te  interval  should  elapse  between  the  sale  of  the 
milk  and  the  examination  of  the  samples  at  Somerset  House.  It  is  true  that  the  section  does  not  say  in 
express  terms  whether  it 'should  be  binding  or  not.  The  only  provision  is  that  the  justices  may  inflict 
the  costs  of  the  examination  by  the  officials  at  Somerset  House  upon  either  of  the  parties.  Now,  my 
friend  has  said  that  some  county  member  may  have  introduced  this  clause. 

The  Recorder :  I  am  bound  to  suppose  that  the  legislature  has  done  nothing  that  is  not  absolute 
wisdom. 

Mr.  Cottingham  :  Allow  me  to  draw  your  attention.  Sir,  to  the  reason  why  this  clause  was  introdoced . 
This  Act  of  Parliament  of  1875  underwent  considerable  discussion  in  Committee.  There  was  a  report 
made  upon  it  by  a  Committee ;  but  during  the  examination  several  attempts  were  made  to  establish  a 
standard  such  as  my  friend  is  contending  for  now,  and  after  various  attempts  had  been  made  it  was  found 
impossible.  I  have  the  Blue  Book  here ;  and  after  examining  Dr.  Yoeloker,  Dr.  Bell,  and  all  ihe  most 
eminent  chemists  in  England,  and  some  foreign  chemists  also,  the  committee  found  that  the  adoption  of 
any  standard  was  impracticable ;  but  in  substitution  for  a  standard  they  introduced  this  22nd  section  as 
a  sort  of  appeal  to  the  Government  analysts,  who  are  supposed  to  be  and  necessarily  are  perfectly  inde- 
pendent in  the  matter,  and  who  were  intervened  in  a  case  of  difficulty  such  as  this.  The  committee  with 
great  wisdom  and  in  accordance  with  the  great  weight  of  the  scientific  evid^ice  adduced  before  them 
were  unable  to  and  would  not  adopt  a  standard. 

Mr.  Gully  :  I  am  quite  prepared  to  cite  from  Hansard  on  the  other  side  of  the  question.  I  hmre 
Hansard,  and  my  friend  has  the  Blue  Book ;  but  I  quite  agree  that  you  must  decide  upon  the  words  of 
the  Act  itself. 

The  Recorder :  I  quite  agree  with  you,  Mr.  Gully,  as  to  the  interpretation  of  the  section.  It  seems 
to  me  perfectly  clear  what  the  section  is.  The  section  is  that  there  is  to  be  a  reference  to  the  chemical 
officers  of  that  particular  department  at  Somerset  House.  They  must  make  an  analysis  and  giye  a 
certificate  to  such  justices  of  the  result  of  the  analysis.  It  is  not  to  bind  the  justices ;  but  it  must 
clearly  be  one  of  the  matters  which  the  justices  are  to  take  into  consideration  in  coming  to  their  decision. 

Mr.  Gully :  Take  this  case  for  illustration — ^that  a  man  had  admitted  that  he  put  the  Tater  in 
afterwards? 
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The  Beoorder :  Tee,  there  is  no  doubt  about  it. 

Mr.  Gottingham :  This  is  the  eyidenoe  giyen  by  a  very  eminent  analytical  chemist.  Dr.  Stevenson 
\facadam.  He  was  asked  **  Do  you  not  think  that  being  a  Government  department  it  would  be  better 
than  almost  any  other  court  of  appeal  could  be  ?  "  This  is  his  answer,  "  I  think  if  we  had  the  processes 
tborongkly  worked  out,  and  authenticated  processes  submitted  for  working  out  the  Act,  Somerset  House 
luight  be  a  court  of  appeal ;  for,  so  far  as  the  range  of  analytical  work  is  concerned,  they  certainly  are 
competent  to  do  it ;  but  I  am  still  in  a  little  difficulty  as  to  whether  they  are  the  proper  parties  to  frame 
processes  for  the  analytical  examination  of  all  the  articles  under  the  Food  and  Drink  Act." 

The  Recorder :  I  can  only  look  to  what  the  legislature  enacted  ;  I  cannot  decide  the  case  upon  the 
opinions  which  were  given  to  the  legislature  before  they  formed  their  judgment. 

Mr.  Cottingham :  I  want  the  Court  to  take  notice  of  this :  that  attempts  were  made  during  the 
progress  of  this  bill  through  committee  to  establish  a  standard;  and  the  attempt  to  establish  any 
standard  as  to  non-fatty  solids  from  which  to  draw  a  conclusion  as  to  adulteration  of  milk  entirely 
[jiiled ;  and  in  substitution  for  that  standard  they  have  introduced  this  22nd  section  in  order  to  allow 
Uk  analysts  of  the  Government  to  intervene.    However,  you  hold  that  it  is  not  binding  ? 

The  Becorder :  I  have  no  doubt  about  it,  looking  at  the  Act  of  Parliament.  There  is  no  necessity 
for  sending  it  on  to  the  justices  if  the  sending  the  sample  to  Somerset  House  were  intended  to  be 
eofidnsive. 

Mr.  Cottingham :  You  see  that  no  time  is  fixed  for  the  sending  of  the  sample  to  Somerset  House  ; 
&a<i  any  interval  of  time  may  be  supposed  to  elapse  from  the  taking  of  the  first  sample  to  the  time  of 
the  sample  being  sent  there ;  therefore  the  legislature  assumes  that  the  milk  would  be  in  a  different  state 
*han  it  reached  the  Government  analyst  to  that  which  it  was  in  when  it  was  tendered  to  the  public 
tQiljBt  for  examination. 

Mr.  Gully :  The  section  is  not  only  about  milk,  but  about  any  food  or  drug.  Milk  is  perhaps  the 
onlj  article  that  would  so  decompose. 

The  Becorder :  If  you  want  a  decision  I  clearly  hold  that  the  third  ground  of  appeal  is  not  good  in 

Uv. 

Mr.  JOHN  EDWARDS,  sworn.— Examined  by  Mr.  Hopkinson : 

Q.  I  think  you  are  one  of  the  Nuisance  Inspectors  of  the  City  of  Manchester  ?    A.  I  am. 

Q.  And  you  deal  with  questions  under  the  Food  and  Drugs  Act  ?    A.  Yes. 

Q.  Do  you  remember  in  the  early  part  of  this  year  receiving  complaints  from  Anthony  Halewood, 
I  milk  seller  of  this  city  ?    A.  Yes. 

Q.  In  oonsequenoe  of  those  complaints,  did  you  on  Monday,  the  23rd  April,  go  to  the  Central 
Station?    A.  Ye8. 

Q.  Did  you,  about  8.20  in  the  morning,  take  samples  of  milk  from  two  cans  of  milk  which  came 
br  the  train  ?  A.  I  shall  have  to  look  at  my  book  to  tell  the  time.  Twenty  minutes  past  8  in  the 
muming. 

Q.  Did  you  take  samples  from  two  cans  arriving  by  train  ?    A.  Yes. 

The  Recorder :  Does  not  this  case  come  to  a  point  at  which  there  is  no  dispute  as  to  all  this  ?  It 
u  merely  a  question  of  whether  the  analysis  is  correct  or  not. 

Mr.  Cottingham :  I  will  shorten  it  as  much  as  I  possibly  can.  No  doubt  what  you  suggest.  Sir,  is 
most  important ;  but  I  must  hear  what  this  gentleman  has  got  to  say. 

Mr.  Hopkinson :  Did  you,  before  taking  the  samples,  mix  the  milk  ?    A.  I  mixed  the  milk  well  up. 

Q.  What  did  you  do  with  the  milk  cans  ?  A.  I  got  a  **  dozen  "  cans,  and  poured  from  the  large 
nilway  can  a  quantity  into  the  dozen  cans,  then  dashed  it  back  again.    That  was  repeated  twice  over. 

Q.  And  after  that  what  did  you  do  ?    A.  Then  I  took  a  sample  from  each  of  the  two  cans. 

Q.  What  did  you  do  with  the  samples  ?  A.  I  divided  them  into  two  parts,  and  sealed  .and  labelled 
ea^dione. 

Q.  What  did  you  do  wi^  the  parts  ?  A.  One  I  delivered  to  Mr.  Estcourt,  the  Public  Analyst,  and 
the  oUwr  I  kept  at  the  office  until  Mr.  Wardle  came  for  it. 

Q*  Did  you  produce  those  samples  that  you  sent  to  Mr.  Estcourt,  at  the  hearing  before  the 
Bag|*ra«»?    A.  Yes. 
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Q.  And  those  were  afterwards  sent  to  London »  I  think  ?  A.  They  were.  I  beliere  th^  were 
handed  in  by  me  to  the  Court. 

The  Becorder :  I  shall  assume  that  all  this  was  done  correctly,  and  leave  Mr.  Ck)ttingham  to  point 
out  any  inaccuracies  that  may  have  been  fallen  into  by  this  witness. 

Oross-examined  by  Mr.  Cottingham  : 

Q.  This  milk  was  contained  in  two  large  cans,  which  they  call  chums  ?    A.  Tes. 

Q.  The  milk  was  not  in  charge  of  the  Defendant,  Mr.  Wardle,  or  in  charge  of  anyone  on  his 
behalf  other  than  the  Railway  Company  ?    A.  No  one  else  but  the  Railway  Company. 

Q.  How  did  you  get  access  to  the  cans  ?  A.  As  soon  as  the  train  arriyed  the  cans  were  pointed 
out  to  me  as  being  the  cans  belonging  to  Mr.  Wardle. 

Q.  Of  course  you  opened  them.    Was  the  lid  locked,  or  what  ?    A.  No,  Sir,  they  were  not  locked. 

Q.  So  that  you  opened  the  cans  without  difficulty  ?    A.  Yes. 

The  Recorder :  Which  contention  are  you  going  to  rely  upon :  are  you  going  to  say  that  this  milk 
had  had  water  put  into  it  after  it  left  the  appellant's  premises,  or  are  you  going  to  say  that  the  milk,  as 
examined  by  this  man,  was  pure  ? 

Mr.  Cottingham  :  I  say  there  is  no  evidence  of  impurity  at  all.  That  is,  of  course,  the  evidence 
on  the  analysis ;  but  I  want  to  ascertain  how  the  sample  was  taken.  A  question  will  arise  as  to  the 
milk  he  took— he  took  only  morning's  milk,  as  you  will  see,  and  that  is  what  I  am  coming  to. 

The  Recorder :  Of  course  both  grounds  of  defence  are  open  to  you :  but  if  you  are  gaing  flnt  to 
shew  that  this  water  had  been  put  in  previous  to  the  analysis,  that  will,  of  coarse,  render  futile  any 
attempt  to  shew  that  the  milk  was  pure. 

Mr.  Cottingham :  I  am  not  going  to  assert  that  at  all ;  it  may  or  may  not  be ;  I  make  no  point 
of  it.  I  want  to  shew  the  Court  how  the  milk  came  to  Manchester,  and  how  this  man  got  to  it.  I  have 
only  a  question  or  two  more  to  ask  upon  this : 

Q.  You  opened  the  can  without  difficulty,  and  you  took  out  the  milk.  About  what  qvantity  did 
each  of  those  chums  contain  ?    Mr.  Wardle :  17  imperial  gallons. 

Q.  About  how  much  of  the  milk  did  you  pour  out  for  the  purpose  of  mixing  it  and  pour  back 
again  ?    A.  I  filled  the  dozen-quart  can,  and  poured  it  back  again  twice. 

Q.  You  did  not  see  Mr.  Wardle,  and  you  did  not  see  any  person  on  his  behalf  ?    A.  No. 

Q.  You  took  it  as  an  Inspector  ?    A.  I  did. 

Q.  You  did  not  pay  for  it  ?    A.  No. 

Mr.  Cottingham :  I  ask  that  because  my  friend,  Mr.  Gully,  opened  that  there  was  a  sale. 

Mr.  Gully :  Then  I  will  withdraw  it.  I  do  not  know  whether  my  friend  admits  that  this  was  miiv 
which  was  being  delivered  to  Halewood  under  a  subsisting  contract  to  supply  the  milk  ? 

Mr.  Cottingham :  This  was  milk  that  was  being  delivered  to  Halewood  under  a  contract.  We 
admit  that  the  whole  of  the  two  cans  formed  one  consignment  under  a  general  contract. 

Mr.  ANTHONY  HALEWOOD,  sworn.— Examined  by  Mr.  Gully : 
Q.  Had  you  a  contract  with  Mr.  Wardle  to  supply  you  with  milk  ?        A.  Yes. 
Q.  Had  that  been  going  on  for  a  long  time  ?    A.  Since  October,  1882. 

Q.  Was  he  to  send  you  all  his  milk,  or  so  much  a  day  ?    A.  The  produce  of  his  farm — all  his  milk. 
Q.  Had  you  found  it  of  good  quality  or  not  ?    A.  No. 
Cross-examined  by  Mr.  Cottingham : 

Q.  You  say  you  had  a  contract  for  this  milk.  At  what  price  ?  A.  In  summer  it  was  la.  lid. 
before  October. 

Q.  What  in  the  other  parts  of  the  year  ?    A.  lOd.  per  gallon  for  the  vrinter  monthf . 
Q.  Thosf  gallons  are  not  imperial  measure  ?    A.  Imperial  measure. 

Mr.  CHARLES  ESTCOURT,  swoBN.—Examined  by  Mr.  Gully  : 

Q.  Are  you  a  Fellow  of  the  Chemical  Society,  and  Public  Analyst  for  the  City  of  Maneheater,  and 
also  for  Oldham  ?    A.  Yes. 

Q.  Were  those  two  samples,  Nos.  203  and  204,  handed  to  you  by  the  first  witness  ?  A.  They  were, 
on  the  24th  ApriL 
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Q.  I  want  to  take  it  shortly.  Were  thej  made  up  in  the  uaual  way  in  which  samples  are 
made  up  ?    A.  They  were. 

Q.  Did  you  analyse  them  ?    A.  I  did. 

Q.  On  what  day?    A.  On  the  same  day. 

Q.  On  the  24th  April  ?    A.  Yes. 

Q.  How  soon  after  you  got  them  ?  A.  Each  was  put  iato  opsration  immediately.  I  received  them 
OD  the  24thf  and  analysed  them  on  the  24th. 

Q.  And  you  made  out  your  certificates  on  the  25th,  and  those  are  they  which  have  heen  put  in 
tnd  read  ?    A.  That  is  so. 

Q.  Would  there  be  any  change  in  the  milk  on  the  24th  which  would  affect  in  any  way  the 
tnalysiB  ?    A.  None  ;  they  were  fresh. 

The  Recorder :  They  were  fresh  when  you  analysed  them  ?    A.  They  were  fresh. 

Bir.  Gully  :  Have  you  got  the  details  of  your  analysis  ?    A.  I  have. 

Q.  Just  give  them  shortly  to  the  learned  Recorder.    A.  Sample  203 — solids,  not  fat,  8'87. 

The  Recorder:  That  is  non- fatty  solids?  A.  Yes,  non-fatty  soUda— fat  2*54.  Sample  204— 
DOD-fatty  solids  8*62. 

Mr.  Gully :  Finish  with  the  first  sample— total  solids  11-21  ?  A.  Yes,  11-21  total  solids.  No.  20i— 
8*62  soUds  not  fat,  and  2-81  fat. 

Q.  That  makes  11-43  ?    A.  11-43  total  solids. 

Q.  Of  course  the  balance  88-57  would  be  water  ?    A.  Would  be  water.    11*43  is  the  total  solids. 

Q.  And  we  may  leave  the  water  out  of  consideration  altogether  ?    A.  Yes. 

Q.  Whatever  is  not  solids  not  fat,  or  fat,  is  water  ?    A.  That  is  so. 

Q.  Is  the  fat  a  matter  that  ii  is  material  to  consider  in  this  analysis  ?    A.  It  is  not. 

Q.  That  may  be  left  out  ?    A.  That  may  be  left  out  in  calculating  the  amount  of  water. 

Q.  That  may  affect  the  richness  of  the  milk,  the  amount  of  cream,  or  fat,  I  suppose  ?    A.  Quite  so. 

Q.  But  it  is  by  estimating  the  amount  of  solids  not  fat,  that  you  ascertain  whether  there  has  been 
idalteration  by  water  ?    A.  Yes. 

The  Recorder :  You  ascertain  it  by  the  quantity  ?  A.  By  the  quantity  of  solids  not  fat ;  that  is 
bow  we  ascertain  adulteration  with  water. 

Q.  That  would  not  apply  to  anything  else  ?  A.  No ;  skimming  would  be  ascertained  by  the 
unoont  of  fatty  solids. 

Mr.  Gully:  The  solids  not  fat  consist  principally,  I  believe,  of  casein  and  albumen?  A.  Casein, 
milk  sugar,  and  mineral  matter. 

The  Recorder :  What  is  casein  ?    A.  Curd,  which,  with  fat,  makes  cheese — the  cheesy  matter. 

Mr.  Gully  :  In  testing  whether  there  has  been  adulteration,  you  have  first  to  get  rid  of  the  water  ? 
L  Evaporate  the  water  away  at  the  temperature  of  boiling  water  as  nearly  as  possible. 

Q.  I  think  you  had  better  describe  what  you  do.  You  first  of  all  evaporate  the  water.  How  do 
jondo  that?  A.  You  weigh  the  quantity  of  milk,  place  it  in  a  small  vessel,  which  is  placed  upon  a 
viter-bath  with  steam  impinging  upon  the  bottom  of  the  vessel.    That  evaporates  the  water  away. 

Q.  How  long  do  you  subject  it  to  that  ?    A.  Three  hours. 

Q.  By  that  time  the  water  is  evaporated  ?  A.  By  that  time  it  does  not  sensibly  lose  weight — it  is 
^  by  the  time. 

Q.  What  is  left  is  not  affected  by  the  steaming  ?  A.  That  is  so.  I  had  better  explain  that,  you 
Qtty  go  on  drying  it  for  any  length  of  time ;  it  will  continually  lose  a  very  small  quantity.  The  method 
pursoed  by  Public  Analysts  is  to  weigh  it  at  the  end  of  three  hours. 

The  Recorder  :  Is  this  method  impugned  ? 

Mr.  Cottingham  :  Certainly.  We  say  that  this  method  is  entirely  obsolete,  and  founded  upon  a 
false  basis. 

Mr.  Gully :  "  Obsolete  "  means  by  the  other  side  ? 

Mr.  Cottingham :  It  is  obsolete  in  the  opinion  of  all  practical  scientific  men,  Dr.  Voelcker  among 
others. 

Mr.  Gully :  When  you  have  evaporated  the  water,  you  proceed  to  get  rid  of  the  fat?  A.  Yes ;  we 
tte  any  fat  solvent,  and  that  is  poured  upon  the  milk  solids  which  are  left  in  the  vessel,  and  it  is  heated 
oa  the  bath;  and  then  the  liquid  portion  is  decanted  off. 

Q.  And  you  pour  on  ether,  I  believe  ?  A.  Petroleum  ether ;  ordinary  ether  will  do,  or  benzoline. 
Unit  pound  npon  it,  and  then  decanted  off,  and  it  gradually  takes  away  all  the  fat. 


194  THE  ANALYST. 


Q.  Tou  mean  that  you  strain  it  away  ?  A.  Ton  pour  it  ofif.  The  method  of  analysis  differs  from 
the  one  Mr.  Ck)ttingham  wiU  bring  forward,  I  suppose.  Inasmuch  as  the  material  is  not  detached  from 
the  Tossel,. therefore  we  only  pour  it  off.  If  it  were  detached  from  the  vessel  we  should  haye  to  filter  it 
"We  do  not  powder  it. 

Q.  By  means  of  ether  you  separate  the  fat  from  it  ?    A.  Yes,  that  is  so. 

Q.  Leaving  a  residuum  of  non-fatty  solid  matter  ?    A.  Yes. 

Q.  That  you  found  to  be  8*67  in  the  one  case  and  8*62  in  the  other?    A.  That  is  so. 

The  Recorder :  Can  you  tell  me  how  it  happens  that  the  analyses  were  different  when  these  two 
samples  of  milk  were  taken  from  the  same  churn,  or  from  a  portion  of  two  chums  mixed  together?  A.  I 
am  afraid  the  last  witness  has  not  put  the  case  clearly  if  your  Honour  understands  that  to  be  the  case. 
The  milk  was  not  taken  from  two  chums  mixed  together.  Each  of  those  samples  was  taken  from 
separate  chums.  Those  separate  chums,  from  the  method  adopted  at  most  farms,  are  likely  to  oontam 
milk  of  different  cows. 

The  Recorder :  That  has  cleared  up  what  I  wanted  to  know. 

Mr.  GuUy :  Sample  203  you  understood  to  be  a  sample  from  one  can  ?  A.  I  understood  the 
evidence  to  be  so ;  but  I  have  nothing  but  the  numbered  sample. 

Q.  And  sample  204  from  another  can  ?  A.  Yes.  There  might  be  a  greater  difference  between  the  two 
cans  even  than  there  is. 

Q.  One  can  might  contain  the  milk  from  one  dozen  cows,  and  another  can  the  milk  from  another 
dozen  cows  ?    A.  Quite  so. 

Q.  Which  may  account  for  the  small  discrepancy  ?  A.  Yes;  and  there  might  be  a  larger  discrepaney. 
There  frequently  is  from  cans  from  the  same  farm. 

Q.  Your  difference  is  -5  per  cent,  between  the  two  ?    A.  It  is  S/lOOths- 

Q.  -05  I  mean?    A.  Yes. 

Q.  You  have  described  the  method.  You  are  a  Member,  I  believe,  of  the  Society  of  Public  Analysts  ? 
A.  I  am, 

Q.  Is  that  a  Society  to  which  most  of  the  Public  Analysts  of  counties  and  boroughs  belong? 
A.  It  is ;  and  a  large  number  of  other  analysts  also  belong  to  the  same  Society. 

Q.  You  have  great  experience  in  analysis  of  milk  ?  A.  I  have — 500  samples  per  annum  for  the 
last  two  years,  and  400  samples  for  the  previous  five  or  six  years. 

Q.  Is  that  including  experiments  for  your  own  satisfaction?    A.  Yes. 

Q.  Is  the  system  yon  have  described  that  which  you  follow  ?  A.  It  is ;  and  it  is  in  general  nse 
among  Public  Analysts. 

Q.  As  the  result  of  your  general  knowledge  and  experience,  which  do  you  find  to  be  the  best  and 
safest  method  of  analysing  milk  ?  A.  The  one  originally  adopted,  and  generally  adopted  by  Public  Analysts. 

Q.  Does  8*67  and  862  shew  adulteration  in  your  opinion  ?    A.  It  does. 

Q.  To  what  extent  ?  A*  I  calculated  it  out  to  the  extent  of  4  per  cent.— that  is  calculating  it  to  the 
lowest  limit  which  the  Public  Analysts  found  from  a  dairy  of  cows,  when  their  method  was  followed,  which 
is  9  per  cent. 

Q.  I  do  not  understand  that  ?  A.  The  lowest  amount  of  non-fatty  solids  that  has  been  found  on  an 
analysis  of  genuine  milks  by  the  method  adopted  by  Public  Analysts  is  9  per  cent.  That  is  the  standard 
I  take. 

Q.  Any  milk  shewing  a  less  amount  of  solids  not  fat  than  9*00  per  cent,  shews  adulteration?  A.  It 
does. 

Q.  To  work  out  how  much  water  that  shews  is  only  a  matter  of  arithmetic  ?    A.  Quite  so. 

Q.  You  say  that  the  difference — the  4  per  cent,  was  water  ?    A.  4  per  cent,  of  water. 

Q.  You  can  shew  how  you  work  that  out  if  you  are  asked  ?    A.  Yes. 

Q.  You  say  that  9  per  cent,  is  the  standard,  so  to  call  it,  that  you  take  ?  A.  It  is  the  minimum.  It 
is  rather  a  limit  than  a  standard ;  it  is  the  limit  below  which  the  Public  Analysts  did  not  deem  it  advis- 
able to  permit  the  addition  of  water  to  milk. 

Q.  What  do  you  find  is  the  actual  quantity  of  solids  not  fat  in  pure  milk  ?  A.  I  have  made  a  series 
of  analyses  of  milk  from  cows  milked  in  my  own  presence ;  178  cows  gave  an  average  of  9*8  milked  in 
my  own  presence. 

Q.  They  were  milked  in  your  own  presence,  but  did  you  see  the  milk  put  away  yourself  that  was  to 
be  sampled  ?    A.  Yes,  I  carried  it  myself. 
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Q.  Is  that  of  importance  in  your  opinion  ?  A.  That  is  very  important.  I  may  say  that  I  was 
assisted  in  some  cases  by  f  onr  inspectors.  It  would  be  impossible  to  see  a  dairy  of  cows  milked  if  one  person 
only  were  to  supervise  it.  If  the  object  is  to  prevent  the  introduction  of  water  one  person  could  certainly 
not  do  that. 

Q.  That  has  all  been  done  under  your  own  personal  "superintendence,  and  what  did  yon  find  the 
result  was  there— what  was  the  average  of  solids  not  fat  ?  A.  9*8  the  average.  The  fat  is  also  veiy 
high—  3*68.    There  was  nearly  13  per  cent,  solids. 

Q.  In  how  many  different  farms  were  those  cows — or  was  it  one  dairy  ?  A.  They  were  in  17  different 
shii^Kms,  6  diffeient  farms  in  Cheshire  and  near  Manchester ;  the  cows  were  stall-fed  and  grass-fed  and 
all  varietieB ;  some  morning's  milk  and  some  evening's  milk. 

Mr.  Oully :  Did  you  find  that  the  cows  being  stall-fed  or  grass-fed  made  any  difference  in  the  amount 
of  solids  not  fat  ?  A.  I  have  two  samples  here — the  first  of  a  lot  of  six  shewed  10*52.  That  is  one  of  the 
samples  of  grass-fed  and  9*17  is  the  lowest  there.  Then  I  have  stall-fed.  9*1  is  the  lowest  and  9*44  is  the 
highest  of  the  stall-fed.    This  was  a  large  farm  near  the  town— near  Manchester. 

Q.  What  do  you  find  those  range  from  ?  What  do  you  find  are  the  limits  of  the  range  altogether  ? 
A.  From  10*52  down  to  9*01. 

Q.  That  is  the  lowest  of  173  cows  ?  A.  That  is  the  lowest.  There  are  95  more  cows  which  were 
not  milked  in  my  presence  but  in  the  presence  of  our  inspectors. 

Q.  Tou  say  they  were  not  milked  in  your  presence  ?    A.  That  is  so,  but  I  have  analysed  those. 

Q.  And  no  pure  milk  ought  to  contain  less  than  9-00.  A.  That  is  so.  I  did  not  find  a  single  dairy 
less  than  9*00. 

Q.  Have  you  made  many  experiments  with  the  same  view  before,  besides  your  large  experience  in 
analysing  for  cases  of  this  description  ?    A.  Yes. 

Q.  Do  you  find  that  pure  milk  always  contains  at  least  9  per  cent.  ?  A.  That  is  my  experience  and 
th^e  were  very  few  cases  where  I  found  it  as  low  as  9. 

Q.  Did  you  make  the  analyses  of  203  and  204  in  precisely  the  same  way  in  which  you  have  made  all 
others      A.  Precisely. 

Q,  Speaking  as  a  scientific  man  have  you  any  doubt  that  those  were  adulterated  to  the  extent  of  4 
per  cent,  with  water  ?    A.  From  my  experience  of  the  milk  of  cows  I  have  no  doubt  whatever. 

Q.  Have  you  experimented  also  upon  milk  when  it  has  been  fresh  and  pure  and  upon  the  same  milk 
afterwards  when  it  has  become  decomposed?    A.  I  have. 

Q.  Do  you  find  that  you  are  able  to  test  the  one  analysis  by  the  other.  A.  No.  I  find  from  my 
experience  that  it  is  impossible.    There  is  no  relation  between  the  length  of  time  and  the  decomposition. 

Q.  In  the  first  place  the  setting  in  of  decomposition  I  believe  does  diminish  the  amount  of  solids  not 
fat  ?    A.  It  does.    The  sugar  is  acted  upon  principally. 

Q.  The  longer  the  decomposition  goes  on  and  the  greater  the  amount  of  deoomposition  the  greater 
the  diminution  ?    A.  That  is  so. 

Q.  Is  there  any  precise  rule  as  to  when  decomposition  sets  in  or  as  to  what  its  rate  is  ?  A.  None 
whatever.  It  would  depend  upon  the  temperature  and  the  condition  of  the  milk,  the  conditions  as  to 
keeping,  upon  whether  the  milk  had  been  watered  or  was  pure — all  those  affect  the  rate  of  decomposition. 

The  Recorder :  And  the  state  of  the  atmosphere  ?  A.  Quite  so.  If  you  take  a  sample  of  perfectly 
pore  milk,  and  water  it  and  put  a  portion  of  the  pure  milk  by  and  a  portion  of  the  adulterated  by,  at  the 
end  of  seven  days  you  will  find  a  difference  in  the  rate  of  decomposition. 

Mr.  Gully :  If  it  has  been  already  adulterated  with  water  it  will  decompose  at  a  different  rate  to  a 
partioD  of  the  same  milk  which  has  not  been  so  treated  ?    A.  Yes. 

The  Becorder :  How  fast  or  how  soon  ?    A.  There  is  no  law  which  governs  it  apparently. 

Mr.  Gully :  Have  you  been  able  to  ascertain  any  rule  about  it?    A.  I  have  not. 

Q.  Except  that  decomposition  does  tend  to  diminish  the  weight  of  solid  matter  ?  A.  It  does.  I  may 
mention  that  ten  years  ago  it  was  attempted  to  estimate  the  solids  in  milk  decomposed  by  neutralizing  it. 
A  paper  was  written  at  the  time,  but  it  was  proved  that  it  was  totally  unreliable. 

Mr.  Cottingham  :  Whose  paper  was  it  ?    A.  Dr.  Stevenson's.    It  is  in  the  Society's  proceedings. 

Mr.  Gully :  Your  opinion  is  that  tests  of  decomposed  milk  are  not  reliable  ?  A.  I  could  and  would 
pfonoimce  no  opinion  as  to  results  of  any  analysis  of  decomposed  milk. 

Q.  Would  yoa  condemn  decomposed  milk  on  an  analysis  ?  A.  I  should  say  I  was  unable  to  pro- 
ooonflt  an  opimon  upon  it.    I  do  not  mean  simply  turned  sour,  but  decomposed. 
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Q.  I  understand  that  Dr.  Bell  by  his  analysis  brings  out  8'20  and  then  he  adds  a  certain  amount. 
A.  From  a  table  in  his  book. 

Q.  Dr.  Bell  has  written  on  this  subject,  therefore  you  are  familiar  with  his  views  no  doubt.    A.  I  am. 

Q.  And  you  heard  what  he  said  before  ?    A.  I  did. 

Q.  He  added  4/lOths  to  make  it  up  to  fresh  milk  ?    A.  Tes. 

Q.  Is  that  in  your  opinion  a  process  that  can  be  rehed  upon  ?  A.  I  fail  to  see  how  he  can  apply  that 
4/10th8  to  the  milk  he  analysed.  That  4/lOths  may  be  a  proper  average,  it  may  apply  to  some  particular 
milk ;  but  there  is  no  possibility  of  applying  it  to  any  special  milk. 

Q.  It  may  or  may  not  be  a  proper  average  upon  a  number  of  experiments  ?    A.  Yes. 
'  Q.  But  would  those  experiments  shew  a  very  great  range  of  difference  ?    A.  Yes,  they  would. 

Q.  Would  some  shew  no  alteration  ?    A.  Undoubtedly. 

Q.  And  some  a  veiy  great  change  ?    A.  Yes,  much  beyond  the  allowance  there  even. 

Q.  Dr.  Bell  brings  it  out  in  the  first  instance  at  8*20.  Does  he  use  the  same  process  that  you  do? 
A.  I  judge  not  from  the  book  in  which  he  published  his  process.    It  is  entirely  different. 

Q,  You  know  what  Dr.  Bell's  process  is  ?    A.  I  do. 

Q.  Is  that  the  same  process  as  yours  ?    A.  It  is  not. 

Q.  Would  that  bring  out  the  same  result  in  figures  of  solids  not  fat  if  you  and  he  were  both  to 
analyse  precisely  the  same  milk.    A.  It  would  not. 

Q.  If  you  brought  out  for  example  8*67,  what  would  you  expect  his  analysis  to  bring  out?  A.  I 
should  judge  it  would  be  uncertain. 

Q.  Then  you  do  not  think  his  as  certain  a  method  to  begin  with  as  your  own  ?  A.  I  think  not.  I 
may  be  allowed  to  point  out  the  reason,  perhaps  ? 

Q.  Yes.  A.  It  is  simply  because  the  milk  is  not  dried  thoroughly,  but  is  left  in  a  pasty  condition  in 
Dr.  Bell's  method,  and  then  ether  is  added  to  that  for  the  purpose  of  dissolving  out  the  fat.  The  milk 
being  in  a  pasty  condition  when  it  was  done,  water  would  be  there,  and  the  effect  of  ether  being  added 
to  the  water  would  be  to  dissolve  out  some  of  the  sugar.  The  ether  will  not  of  itself  dissolve  the  sugar, 
and  the  effect  of  putting  it  on  when  water  is  present  is  to  decrease  the  solids  not  fat,  and  increase  the 
fat.  This  will  vary  according  to  what  msy  be  the  pasty  condition,  and  when  analysing  what  may  be 
a  pasty  condition  to  one  man  would  not  be  a  pasty  condition  to  another. 

Q.  Do  yon  find  that  he  brings  out  more  fat  than  you  do  in  your  analysis  ?  A.  I  have  looked 
through  the  series  given  by  him,  and  find  that  the  fats  are  always  high.  You  will  find  there  is  an 
increase  of  fat  in  both  cases — Nos.  203  and  204. 

Cross-examined  by  Mr.  Cottingham  : 

Q.  Can  you  tell  us  about  this  Society  of  Public  Analysts :  how  long  it  has  been  in  existence  ? 
A,  I  think  since  somewhere  about  1874  or  1875. 

Q.  It  came  into  existence  perhaps  a  little  before  the  passing  of  the  Act  of  1875  ?  A.  It  came  into 
existence  inunediately  after  the  passing  of  the  Act,  which  appointed  Public  Analysts.  It  could  not 
exist  before. 

The  Becorder :  After  the  passing  of  the  Adulteration  Act  ?    A.  Undoubtedly. 

Mr.  Cottingham :  Was  it  in  existence  at  the  time  that  this  bill  of  1875  was  passing  through 
Committee?    A.  It  was. 

Q.  This  minimum  standard  of  9  per  cent,  is  what  is  called  the  Wanklyn  standard  ?  A.  PuUie 
Analysts*  limit. 

Q.  Was  not  that  9  per  cent,  standard  introduced  by  Mr.  Wanklyn  ?  A.  Professor  Wanklyn  first 
observed  the  constancy  of  milk  solids  not  fat. 

Q.  When  was  that  9  per  cent,  established  for  the  first  time  ?  A.  It  would  be  at  a  meeting  of 
Public  Analysts. 

Q.  When  ?    A.  I  cannot  call  it  to  mind :  it  would  be  1874  or  1875. 

Q.  It  is  founded  I  believe  upon  an  average  ?    A.  By  no  means. 

Q.  Do  you  understand  ? 

The  Recorder:  Mr.  Cottingham,  he  perfectly  understands.  He  says  it  is  not  founded  upon  an 
average ;  it  is  a  limit. 

The  Witness :  It  is  not  an  average.    The  average  would  be  very  much  higher  than  that. 

Mr.  Cottingham :  How  do  you  get  at  that  ? 

The  Becorder :  He  has  explained.    I  should  be  sorry  to  lecture  upon  suoh  XDAtters,  but  I  think  I 
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onderatajid  him.  He  says  that  it  is  not  an  average,  it  is  a  limit;  and  no  good  milk  would  have  less 
thin  9,  and  that  the  average  of  the  contents  of  good  milk  would  be  somewhat  higher. 

The  Witness :  That  ia  so. 

Mr.  Cottingham  :  Will  you  explain  to  me  how  this  9  per  cent,  is  arrived  at  ?  What  is  the  process 
by  which  it  is  arrived  at  ? 

The  Recorder :  It  is  arrived  at  in  the  way  he  has  explained.  I  do  not  say  that  it  is  right,  but  he 
haa  explained  it ;  and  by  a  series  of  experiments  he  has  made,  he  finds  that  in  no  ptire  milk  is  there 
less  than  9  per  cent,  of  non-fatty  solids. 

Mr.  Cottingham  :  I  will  put  it  in  another  way.  At  all  events  the  mode  in  which  it  was  arrived  at 
by  Wanklyn,  and  also  by  you,  was  by  treating  a  small  portion  of  the  milk  in  the  way  you  have  described. 
You  dry  it  for  about  three  hours  ?    A.  That  is  so. 

Q.  In  these  experiments  and  these  analyses  did  you  first  weigh  the  total  solids.  Then  having  done 
that  you  extracted  the  fat  ?    A.  Yes. 

Q.  Did  you  weigh  the  fat?    A.  No. 

Q.  Did  you  extract  the  fat  by  treatment  with  ether  ?    A.  Benzoline,  or  petroleum  ether. 

Q.  Then  what  did  you  do  with  the  residuum  not  fat  ?    A.  The  non-fatty  solids  were  dried  then. 

Q.  How  were  they  dried  ?    A.  In  the  water-bath. 

Q.  How  long  were  they  submitted  to  the  drying  process  ?    A.  Three  quarters  of  an  hour. 

Q.  Did  you  weigh  then  ?    A.  I  weighed  them. 

Q.  I  did  not  understand  you  to  say  that  you  dried  either  the  fat  or  the  non-fatty  solids  to  a 
oonstaney  ?  A.  Yes,  there  were  weighings  in  between,  and  when  they  had  practically  ceased  to  lose 
weight. 

Q.  Never  mind  practically.  Did  you  dry  either  the  fat  or  the  non-fatty  solids  down  to  a  point 
where  they  oould  lose  no  more  weight  by  the  process  of  drying?  A.  What  limit?  When  they  ceased 
to  lose  1/lOOth  of  a  grain  I  should  say  they  were  practically  constant. 

Q.  Do  you  mean  to  affirm  as  a  matter  of  science  that  you  dried  the  fatty  or  non-fatty  solids  down 
to  a  point  at  which  they  could  not  lose  any  more  ?  A.  I  should  say  1/lOOth  of  a  grain  would  be  a  limit. 
"01  would  be  the  loss  probably  when  you  had  dried  down  for  three  hours. 

Mr.  Gully  :  Do  you  mean  there  would  be  only  that  left  to  lose?  A.  That  would  be  the  loss  in  the 
weighings  at  intervals  of  half  an  hour  probably. 

Mr.  Cottingham  :  That  was  the  result  of  your  three  hours  drying  of  the  fat  ?  A.  Three  hours  drying 
ofthetotaL 

Q.  You  say  you  extracted  the  fat  and  you  dried  the  fat  three  hours  ?    A.  No. 

The  Becorder  :  Not  fat ;  the  total  soUds?  A.  I  dried  the  total  solids  for  three  hours  and  then  ex- 
tracted the  fat  and  dried  what  was  left  for  three-quarters  of  an  hour. 

Mr.  Cottingham  :  You  weighed  the  total  sohds.  Why  did  not  you  weigh  the  fat  ?  A.  It  is  a  matter 
of  arithmetic.  If  I  weighed  the  fat  I  should  not  weigh  the  solids  not  fat,  because  the  loss  of  one  leaves 
the  other. 

Q.  Yon  fir^t  weighed  the  total  soUds  and  then  you  extracted  the  fat.  I  want  to  know  why  you  did 
lujt  weigh  the  fat  that  you  extracted  ?    A.  I  find  the  other  method  is  accurate. 

Q.  There  is  a  more  modem  method  of  analyis  than  that  which  you  adopt.  Supposing  that  you  had 
diied  both  the  fat  and  the  non-fat  to  a  constant  weight,  would  not  that  have  given  you  a  different  result 
from  the  9  per  cent,  on  the  same  milk  ?    A.  Yes. 

Q.  That  IB  to  say  that  the  same  milk  treated  by  the  modem  method  of  drying  would  shew  less  per 
eeni  of  non-fatty  solids  ?    A.  It  is  not  a  modem  method. 

Mr.  Qnlly :  That  is  your  word,  BIr.  Cottingham. 

Mr.  Cottingham :  We  will  call  it  the  other  system  ?    A.  No,  a  system. 

Q.  At  all  events  it  is  not  your  system  ?  A.  It  is  not  and  it  is  not  the  system  adopted  by  Public 
Analysts. 

Q.  You  will  not  be  surprised  to  hear  that  it  is  the  system  of  the  Qovemment  Analysts?  A.  I  under- 
fttod  it  is  from  the  book. 

Q.  Yon  admit,  as  I  understand,  that  if  you  proceed  by  the  other  mode  in  vogue  with  the  Government 
AoAlystB  you  would  have  come  to  a  different  result — ^you  would  have  got  less  non-fatty  solids  from  the 
wJJk?    A.  Less  solids. 

Q.  Would  you  not  have  got  less  non-fatty  solids  by  that  other  method  ?    A.  No  doubt. 

The BMorder :  Why  7    A.  If  it  loses  y^g  of  a  grain  in  half-an-hour  it  would  possibly  lose  in  the 
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course  of  drying  a  cei-tain  amount  of  organic  substances  which  decompose  to  some  extent  on  heating. 
That  was  one  object  in  the  method  adopted  by  the  Public  Analysts— to  avoid  that,  and  to  have  one  settled 
way  of  doing  it. 

Q.  What  would  be  the  difference  of  non-fatty  solids  arrived  at  by  the  two  different  processes? 
What  would  be  the  difference  in  weight  ?  A.  That  I  cannot  say.  Milks  would  possibly  decompose  in  a 
different  way  on  heating  strongly  and  for  a  long  while — they  lose  water  of  constitution. 

Q.  You  say  you  found  4  per  cent.,  or  you  deduct  4  per  cent,  of  water.  Did  you  apply  any  test  what- 
soever except  the  presence  of  the  minimum  9  per  cent.  ?    A.  I  did  not. 

Q.  No  difference  in  the  specific  gravity  of  the  milk  ?    A.  I  did  not  take  the  specific  gravity. 

Q.  What  was  the  quantity — ^how  many  grammes  did  you  analyse  ?  A.  100  grains  was  the  quantity 
I  used. 

Q.  Now  as  this  4  per  cent,  of  water.  That  is  a  very  small  amount  of  adulteration  is  it  not  ?  Yes, 
it  is. 

Q.  Supposing  a  trifling  mistake  of  a  few  grains  in  weight  to  be  made,  it  would  make  a  corresponding 
difference  in  the  amount  of  adulteration  ?  A.  It  would.  A  mistake  of  10  grains  would  make  a  difference 
of  10  per  cent. 

Q.  10  per  cent,  of  water  ?    A.  Yes. 

Q.  A  mistake  of  10  grains  in  the  weight  would  make  the  difference  ?    A.  Yes. 

Q.  You  did  weigh,  but  you  did  not  measure  ?  A.  I  weighed  and  delivered  it  into  the  basin  with  a 
measure.    I  always  weigh.    The  calculations  are  all  made  upon  weight. 

Q.  Did  you  perform  this  analysis  on  dupUcate  ?    A.  I  did. 

Q.  You  know  Mr.  Otto  Hehner  ?    A.  Yes,  he  is  here. 

Q.  He  is  called  on  your  side  ?    A.  Yes. 

Q.  I  hold  in  my  hand  nimibers  of  a  paper  called  The  Analtst.  I  believe  it  is  published  very  much 
under  the  protection  of  the  PubUc  Analysts  ?  A.  It  is  the  Society^s  Journal.  You  may  take  it  that  it 
represents  the  opinions  of  the  Society  largely. 

Q.  Just  give  me  your  attention  to  this.  Here  is  a  paper  read  by  Mr.  Otto  Hehner  in  April,  1882. 
I  ask  you  do  you  agree  with  it  ? 

Mr.  Gully :  I  will  call  Mr.  Otto  Hehner. 

Mr.  Oottingham :  I  am  cross-examining  this  gentlemen.  This  is  the  paper — *'  On  Some  Points  in 
Milk  Analysis.  By  Otto  Hehner,  F.C.S.,  F.I.C.  Read  before  the  Society  of  Public  Analysts'  on  16tii 
March,  1882.'*    (Analyst,  vol.  vii.,  page  60.) 

Q.  Do  you  agree  with  that  ?    A.  If  you  alter  the  method  you  alter  the  limit ;  then  I  quite  agree. 

Q.  If  you  had  dried  for  six  hours  there  would  have  been  the  difference  between  11*27  and  11*21  ? 
A.  There  is  no  difference  at  all  there. 

Q.  The  result  at  the  end  of  three  hours  was  11*27,  and  at  the  end  of  six  hours  11*21  ?  A.  A  diflerenoe 
of  xSo-    I  said  there  would  be  a  difference  of  ^^^  in  an  hour. 

Q.  Then  he  takes  5*0916  grammes  treated  as  above. 

Weight  of  residue  after  2  hours  *6764  or  11*32  per  cent. 
8      „      *6727   „   11*26       „ 
4      „     *6714  „   1122      „ 
6      „     -5702   „   11*19      „ 
6      „     -5698  „   11*19      „ 
So  that  you  see  from  this  the  weight  is  gradually  diminishing  down  to  this  point, 
Mr.  Gully  :  That  is  just  what  this  witness  has  told  us. 
The  Witness :  What  is  the  last  temperature  at  which  he  dries  ? 

Mr.  Oottingham :  He  goes  on  to  say  "  It  appears  to  me  that  as  much  more  concordant  results  are 
obtained  when  the  solids  are  dried  to  constant  weight  than  for  three  hours  only,  and  that  as  the  ta,i  is 
much  more  completely,  readily  and  with  a  less  amount  of  trouble  extracted  in  an  extractor  such  as 
Soxhlet's," — that  is  a  mode  of  extracting  different  from  the  mode  you  employ — **  it  would  be  well  to  discard 
the  old  plan,  and  accordingly  to  lower  the  limit  of  solids  not  fat  from  9  to  8*5  per  cent."  What  do  you 
say  to  that,  Mr.  Estcourt  ?  Do  you  agree  ?  A.  I  agree  that  you  may  get  anything  by  a  change  of 
process.    I  can  invent  another  process  which  shall  get  you  still  lower  solids  or  raise  them  higher. 

Q.  If  you  have  a  process  that  is  correct ;  if  this  process  is  a  correct  one,  it  results  in  obtaining  from 
the  same  milk  8*5  of  non-fatty  solids  instead  of  9  ?  A.  And  it  also  results  in  obtaining  from  the  genuine 
milk  8*5  also. 
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Q.  Then  what  becomes  of  jonr  standard  of  9  per  cent,  as  the  minimum  for  non-fatty  solids  in 
gennine  milk  ?    A.  If  that  method  is  adopted  then  the  standard  would  have  to  be  lowered. 

Q.  Can  jrou  support  your  standard  after  that  ?  If  where  you  adopt  another  method  you  get  by 
treating  the  same  milk  only  8*5  of  non-fatty  solids  instead  of  9  per  cent,  by  your  method,  upon  which  9 
por  cent,  you  found  the  4  per  cent,  of  adulteration,  how  can  you  support  your  standard  ?  A.  I  scarcely 
understand  your  question,  I  must  confess.  I  am  prepared  to  say  that  you  will  alter  the  figures  by 
altering  the  method. 

Q.  How  can  you  say  that  your  standard  of  9  per  cent,  is  an  infallible  standard?  A.  Because 
we  do  not  alter  the  method  ? 

Q.  We  say  that  you  do  not  use  the  proper  method?    A.  Ah,  we  do  not  agree  with  you  there. 

Q.  You  have  abandoned  9  per  cent,  once,  you  had  to  lower  it  ?  A.  No,  I  have  no  recollection  of 
any  soeh  thing.    Do  you  mean  me  personally  ? 

Q.  It  was  9*3  once  ?  A.  No.  9*3  was  used  as  a  basis  for  calculating  the  amount  of  adulteration  by 
EoiDfi  analysts. 

Q.  So  much  for  Hehner.    Do  you  know  Mr.  Bernard  Dyer?    A.  Yes,  he  is  a  Member  of  our  Society. 

Q.  I  am  now  reading  from  The  Analyst  of  April,  1881.  Some  Analyses  of  Milk,  by  Bernard  Dyer, 
P.C.S.,  P.I.C.  (See  Ahaltst,  page  59,  vol.  vi.)  Read  before  the  Society  of  Public  Analysts,  on  the  16th 
of  \hrch,  1881.  Then  he  goes  on  and  gives  the  results  on  the  8th,  9th  and  17th  of  July.  He  brings  out 
these  amounts  of  solids  not  fai— 9*15,  9*52,  9*36,  8*82,  9*05  and  9*02.  There  are  two  of  those  instances 
in  the  same  month  below  your  standard. 

Mr.  GuUy  :  I  ask  you.  Sir,  whether  we  are  to  have  experiments  brought  forward  which  nobody  knows 
inyUiing  about.  I  do  not  know  whether  BIr.  Dyer  is  here  or  not.  He  is  certainly  not  here  for  us.  My 
friend  is  putting  these  figures  to  the  witness  and  asking  whether  he  agrees  with  them.  They  are  experi- 
ments upon  certain  cows.  How  can  he  agree  or  disagree.  We  know  nothing  as  to  how  the  samples 
were  taken  or  how  the  results  were  obtained,  and  upon  cross-examination  they  are  quite  worthless.  My 
friend's  question  is — *'  Do  you  agree  that  such  and  such  cow's  milk,  when  tested,  produced  such  and 
«wh  results  ?  " 

Mr.  Cottingham  :  I  ask  him  how  he  supports  his  minimum  standard  of  9  per  cent.,  or  the  standard 
of  this  Society  in  the  presence,  of  this  statement,  and  these  experiments  made  and  offered  to  the  Society 
Ht  one  of  the  members. 

The  Recorder :  If  I  am  not  wrong.  I  understand  his  answer  to  be  this  with  regard  to  Mr.  Hehner : 
That  a  different  process  of  testing  will  bring  out  different  results  ;  and  if  you  adopt  a  different  process 
oi  testing  you  must  of  course  adopt  a  different  standard  of  purity.    That  I  can  perfectly  well  understand. 

Mr.  Cottingham :  I  think  I  have  not  made  my  point  clear.  The  standard  which  he  sets  forth, 
vhich  is  the  9  per  cent,  standard,  cannot  be  an  infallible  standard. 

The  Recorder  :  Nobody,  as  far  as  I  know,  ever  suggested  that  it  is  an  infallible  standard.  Tht 
■^iggestion  is  merely  that  it  is  an  accurate  standard. 

Mr.  Cottingham :  I  think  I  have  not  conveyed  my  point  ? 

The  Recorder :  I  think  I  see  your  point,  and  I  think  I  see  the  answer  to  it. 

Mr.  Cottingham :  This  9  per  cent,  is  arrived  at  by  a  certain  process.  That  process  according  to  Mr. 
Hehner  is  not  the  most  reliable  process,  and  he  has  substituted  another.  When  some  of  the  same  milk 
*hich  yields  9  per  cent,  as  a  minimum  c-nly  of  non  fatty  solids  is  treated  in  the  other  way,  it  lowers  the 
•Qoont  of  non-fatty  solids  to  8*05. 

The  Recorder :  I  am  not  expressing  an  opinion.  I  am  only  repeating  what  I  understand  this 
geatleman  says.  His  answer  is  perfectly  sensible  and  perfectly  intelligible  even  to  my  mind,  and  I  know 
nothing  of  these  matters. 

Mr.  Cottingham  :  We  are  upon  the  question  of  the  standard,  and  when  we  find  that  this  standard 
^  impeached  and  the  method  by  which  it  is  arrived  at  is  impeached  also,  I  want  to  know  from  Mr. 
£^ct«oiut  how  he  can  assert  that  that  standard  is  a  reliable  one. 

The  Beoorder :  He  has  given  his  reason,  and  it  appears  to  me  to  be  a  very  good  one.  I  am  afraid 
shall  c^ose  my  ignorance,  but  I  will  venture  to  put  in  my  own  words  what  I  understand.    You  are 
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to  boil  a  certain  quantity  of  the  thing  three  times  with  ether.    That  will  produce  a  certain  result. 
That  might  be  a  very  good  standard.    If  you  boil  it  six  times  yon  produce  different  results. 

Mr.  Cottingham :  Let  me  put  this  question  to  you.  Supposing  you  had  adopted  the  second  method 
and  brought  out  the  non-fatty  solids  8*5,  would  you  have  pronounced  the  milk  to  be  genuine  ?  A.  I 
have  already  said  that  I  do  not  understand  the  method  to  be  an  accurate  one,  therefore  I  should  not 
pronounce  an  opinion  founded  upon  it.    A  portion  of  the  ^lids  not  fat  are  dissolved  out. 

The  Recorder :  If  you  thought  that  was  a  more  correct  method  of  analysis  you  would  then  bring 
your  standard  down  from  9  to  8. 

Mr.  Cottingham :  What  reason  have  you  for  saying  that  the  former  method  of  evaporating  for 
three  hours,  but  still  leaving  a  quantity  of  moisture  not  evaporated,  and  still  leaving  weight  that  might 
be  got  rid  of  

Mr.  Gully  :  He  has  not  said  all  that. 

The  Witness :  I  do  not  say  that  moisture  is  left  at  all. 

Mr.  Cottingham  :  The  method  that  you  adopted  was  drying  for  three  hours  ?    A.  Tes. 

Q.  You  admit  now  that  there  would  still  be  a  residuum  of  moisture  ?    A.  I  have  not  admitted  that. 

Q.  Do  you  contend  still  that  after  evaporation  for  three  hours  you  would  get  down  to  a  constant 
weight  ?    A.  No.    I  will  explain  it  if  you  like. 

Q.  Answer  the  question. 

The  Recorder :  He  is  giving  you  his  answer. 

The  Witness :  I  say  that  the  milk  is  decomposed  by  heating  for  a  long  time,  when  deoompodtion 
causes  the  loss,  and  not  a  loss  of  moisture. 

Mr.  Cottingham :  You  are  speaking  in  the  presence  of  many  other  chemists  wh^  will  be  called 
by-and-bye.    A.  Yes,  I  know  that. 

Q.  You  know  Dr.  Voelcker?    A.  Yes. 

Q.  You  say  that  the  more  recent  method  is  not  a  reliable  one,  and  that  the  method  you  adopted 
is  the  proper  one  ?    A.  It  is  more  reliable  I  say. 

The  Recorder :  You  do  not  say  that  the  other  one  is  not,  but  you  say  your  own  is  the  best  ? 
A.  Yes. 

Mr.  Cottingham  :  You  admit  that  the  different  methods  would  produce  different  results?  A.  Tes, 
and  different  standards. 

Q.  The  writer  of  this  paper,  Mr.  Bernard  Dyer,  goes  on  to  say  this,  that  on  the  4th,  5th,  11th, 
12th,  and  18th  August,  ho  finds  that  the  non-fatty  solids  amount  to  8*74,  and  with  that  he  condudes 
his  experiments.  Then  he  rays — "  It  will  be  noticed  that  B  "—that  is  the  Table  I  have  last  referred 
to — ''averaged  only  8  7  per  cent,  of  solids  not  fat,  and  only  on  one  occasion  was  the  limit  of  the 
Society  actually  reached,  viz.,  on  Aug.  19th,  when  the  morning  milk  yielded  908  per  cent,  of  solids  not 
fat." 

Mr.  Gully :  I  think.  Sir,  that  you  should  know  that  this  was  the  milk  of  separate  special  cows 
which  were  fed  and  expeiimented  with  in  different  ways  to  show  what  the  effect  upon  their  milk  was. 
I  cannot  see  what  light  it  throws  upon  this. 

Mr.  Cottingham :  It  shows  the  variation  of  the  standard — whatever  it  is  worth.  (The  Analyst, 
vol.  vi.,  p.  61.) 

Q.  I  want  to  know  what  you  say  to  this :  "  The  proportion  of  fat  should  be  very  carefully  considered 
in  conjunction  with  the  solids  not  fat  before  an  opinion  as  to  adulteration  is  pronounced."  You  say 
that  the  proportion  of  fat  is  of  no  account  at  all?    A.  I  will  answer  if  yon  permit  me. 

Q.  I  understand  you  to  say  that  you  do  not  consider  the  amount  of  fat  any  test  at  all?  A.  I  will 
give  you  an  explanation  which  will  satisfy  you  if  you  like. 

Q.  I  want  to  get  your  answer. 

The  Recorder  :  He  cannot  answer  categorically  Yes  or  No. 

The  Witness :  If  I  were  analysing  a  sample  of  cream  which  contained  20  or  30  per  ocnt.  of  fat,  I 
should  find  the  solids  not  fat  very  low  indeed,  probably  only  7  per  cent. ;  but  the  fat  there  would  U 
very  marked  in  its  amount- 20  per  cent,  instead  of  2*8  or  2*6— and  that  amount  of  fat  would  be 
accompanied  by  a  diminution  of  the  amount  of  solids  not  fat ;  both  of  them  cannot  exist  in  the  same 
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100  gnins ;  one  is  depressed  and  the  other  is  raised.  In  that  case  if  I  found  a  large  amount  of  fat  I 
sboold  not  condemn  the  milk ;  I  should  know  it  was  a  cream. 

Mr.  Golly :  He  says  he  should  know  that  they  had  given  him  a  specimen  of  cream  and  not  of  milk. 

Mr.  Cottingham  :  When  you  said  that  you  did  not  weigh  the  fat,  I  understood  you  to  say  that  you 
did  not  weigh  it  because  you  thought  that  the  presence  of  an  amount  of  fat  was  of  no  yalue  at  all  in 
estimating  the  amount  of  non-fatty  solids  ?  A.  I  find  that  the  readiest,  and  best,  and  most  certain  method. 
It  is  equally  as  certain  as  weighing  the  fat.    I  deducted  the  solids  not  fat  from  the  total  solids. 

Q.  Tou  say  that  the  amount  of  fat  is  of  no  moment  at  all  in  the  estimation  of  the  non-fatty  solids 
when  you  test  for  water.  Do  you  think  that  the  consideration  of  it  is  of  any  moment  in  testing  for 
ftdalteration  by  water  ?    A.  No,  not  unless  it  exceeds  a  certain  amount. 

Q.  *'  The  proportion  of  fat  should  be  very  carefully  considered  in  conjunction  with  the  solids  not 
fit  before  an  opinion  as  to  adulteration  is  pronounced."  Can  you  reconcile  your  proposition  with  that 
statement  ?    A.  Tes,  I  have  given  you  an  example.    If  it  were  a  cream  I  should  consider  the  fat. 

Q.  The  fat  in  this  case  that  we  have  been  dealing  with  now  was  over  the  Society's  standard  was  it 
not?    A.  It  was. 

Be-examined  by  Mr.  (Mly : — 

Q.  You  have  told  us  the  number  of  hours  that  you  iH[)ply  heat.  In  one  way  or  another,  first  you 
get  rid  of  the  water,  then  you  get  rid  of  the  fat?    A.  Yes. 

Q.  Applying  the  process  of  yours,  and  the  amount  of  heat  that  you  do  apply  by  that  process,  ought 
pure  milk  to  have  at  least  9  per  cent,  residuum  of  solid  non-fatty  matter?    A.  It  ought. 

Q.  Applying  the  process,  you  mean  ?    A.  Yes. 

Q.  Is  it  a  rule  which  you  have  found  invariable  in  your  experiments  ?    A.  I  have. 

Q.  You  say  the  non-fatty  matter  may  safely  be  put  as  9*3  ?    A.  Yes. 

Q.  If  you  ^  on  applying  beat — excessive  heat  if  need  be — to  the  residuum,  will  you  go  on  flimmiahing 
its  weight?    A.  Yes. 

Q.  Supposing  you  were  to  go  on  for  days  applying  a  red  heat  it  would  reduce  it  to  ashes? 
A.  Yes,  undoubtedly.  ^*' 

Q.  The  weight  of  what  was  left  would  be  infinitely  little  ?    A.  Quite  so. 

Q.  Is  it  a  question  of  judgment  at  what  point  it  is  not  worth  while  going  on  to  apply  heat  ?  A.  It 
was  found  by  calculations  and  experiments  that  three  hours  was  sufficient,  and  it  was  agreed  that  it 
ihonld  be  the  mCtiiod. 

Q.  The  experiment  of  Mr.  Hehner,  which  my  friend  read,  seems  to  have  shewn  that  th^  got  only 
s  loss  of  6/100  after  applying  three  hours  of  additional  heat  to  the  residuum  ?    A.  Yes. 

Q.  That  is  I/lOOth  part  of  a  grain  per  half  hour  ?    A.  Yes. 

Q.  Is  it  in  your  opinion  worth  carrying  on  that  experiment  ?    A.  It  is  not. 

Q.  Have  you  got  all  that  is  practically  valuable  for  the  purpose  of  testing  at  the  end  of  the  heating 
io  your  experiments?    A.  Yes. 

Q.  After  a  certain  application  of  heat,  when  you  have  got  rid  practically  of  all  moisture,  is  what  is 
diminished  by  the  continued  application  of  heat  the  solid  itself?  A.  Yes.  Then  the  soUd  itself 
begins  to  decompose. 

Q.  You  say  for  the  purpose  of  ascertaining  really  what  is  the  amount  of  solid  residuum,  yours  is  the 
proper  method  ?    A.  With  the  limit  that  we  apply  it  is  the  best  method. 

t).  I  suppose  that  it  would  be  almost  impossible  to  ascertain  the  precnse  moment  or  second  of  time 
St  irhifili  you  ought  to  oease,  or  at  which  yon  would  be  able  to  say— Now  I  have  exhausted  every  partiele 
ol  moisfcore,  and  have  not  exhausted  a  single  partide  oi  solid?  A.  That  would  depend  upon  the 
delieaey  of  the  balance  simply. 

Q.  It  would  be  a  thing  almost  impossible  for  any  man  to  draw  ?    A.  Yes. 

Q.  Yon  have  drawn  it  from  your  experience  as  nearly  as  you  can  ?    A.  Yes. 

Q.  If  you  follow  the  other  experiment  and  continue  the  heat,  you  get  a  lower  figure  when  you 
leave  oil  heating  ?    A.  Yes. 

Q.  Does  it  make  any  difference  as  to  what  is  the  quality  of  the  milk  ?  A.  Granting  the  same 
standard  it  cannot  affect  it. 

Q.  If  you  know  what  the  difference  of  process  is,  are  those  two  quite  consistent  ?    A.  They  are. 

Q.  Thit  yon  should  bring  out  9,  and  somebody  else  ^ould  bring  out  8-5?    A.  Yes,  or  8*6,  or  8*3. 

Q.  TImb  lees  than  9  under  your  process  you  say  is  a  sore  sign  of  adulteration  ?    A.  I  do. 

Q.  Toa  know  nothing  personally  of  these  experiments  which  have  been  read  to  you  ?    A.  I  do  not. 
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Q.  How  those  samples  appearing  there  were  taken  joa  do  not  know  ?    A.  I  do  not. 
Q.  On  that  a  good  deal  depends  ?    A.  That  is  so. 

JAMES  ALFRED  WANKLYN,  sworn.— Examined  by  Mr.  Hopkinson  : 

Q.  I  think  Bir.  Wanklyn  yon  are  a  Member  of  the  Royal  College  of  Surgeons,  and  you  are  Public 
AnaljBt  for  Peterborough  and  Shrewsbury,  and  other  places  ?    A.  I  am. 

Q.  Have  you  analysed  many  thousands  of  samples  of  milk  for  dairies  ?  A.  Tes ;  during  the  last 
thirteen  years  I  have  analysed  thousands  of  samples. 

Q.  Is  the  method  you  employed  in  analysing  those  substantially  the  same  as  that  which  has  been 
named  by  Mr.  Estcourt  to-day  ?  A.  Substantially  it  is  the  method  brought  out  by  myself  about  the 
the  year  1870,  and  it  is  generally  adopted  by  the  Public  Analysts. 

Q.  And  in  this  method  you  for  three  hours  evaporate  milk  at  a  temperature  of  212^  Fah.  f  A.  Tes, 
I  keep  milk  at  a  temperature  of  212^  Fah.  for  at  least  three  hours.  In  this  way  I  get  the  total  solids. 
Then  I  take  the  total  solids.  Then  I  extract  the  fat  ^th  ether.  Then  I  take  the  solution  in  ether, 
evaporate  off  the  ether  and  weigh  the  fat ;  then  I  substraot  the  fat  from  the  total  solids,  and  the 
difference  is  the  solids  not  fat. 

Q.  Is  your  method  substantially  the  same  as  that  which  Mr.  Estcourt  says  that  he  adopted  in  this 
case?    A.  Yes,  it  is. 

The  Recorder :  It  is  not  quite  the  same  ?  A.  The  difference  is,  that  they  weigh  the  solids  not  fat. 
As  a  matter  of  fact,  I  have  never  weighed  the  solids  not  fat.  Observations  have  been  made  by  others 
that  the  same  result  is  got  whether  you  actually  weigh  the  solids  not  fat,  or  get  your  total  solids  and 
subtract  the  fat  from  it.  I  regard  the  method  that  I  use  as  the  safest.  I  do  not  say  that  it  is  the  best ; 
I  say  it  is  the  safest. 

Q.  What  should  you  say  was  the  lowest  Umit  of  solids  not  fat  in  milk  analysed  by  that  method? 
A.  In  pure  milk  it  is  certainly  not  below  9.  The  average  is  9*8.  My  experience  is  that  in  real  milk  the 
solids  not  fat  never  fall  so  low  as  9. 

Q.  That  is  when  you  analyse  by  that  method  ?    A.  Certainly. 

Q.  For  that  method  would  you  say  that  9  was  a  safe  standuxl  ?    A.  That  is  the  limit. 

Q.  The  safe  miniTnmt^  limit  7  A.  9  is  the  safe  minimntn  limit ;  9*3  is  the  standard,  and  9  is 
the  limit. 

Q.  Yon  have  read  the  aoeonnt  of  the  method  employed  by  the  Analysts  at  Somerset  Hoose? 
A.  I  have. 

Q.  By  this  method  does  the  heating  go  on  for  a  longer  time  than  by  your  method  ?  A.  Very  much 
longer,  and  the  heating  is  managed  in  a  different  way.  They  not  only  dry  up  in  the  water-bath  as  I 
do,  but  they  afterwards  dry  up  in  the  water-oven. 

Q.  Is  it  possible  to  increase  the  temperature?  A.  It  is  a  very  bad  method  indeed.  When  I 
arranged  the  method  originally  I  avoided  the  water-oven.  The  water -oven  is  a  source  of  nnoertaintj. 
It  may  be  a  pressure  vessel. 

Q.  Increasing  the  temperature  for  too  long  a  time  would  have  the  effect  of  decomposing  the  milk? 
A.  Yes— it  would  de-hydrate  the  milk  sugar. 

Q.  Do  you  find  that  according  to  Dr.  Bell  the  milk  sugar  contains  an  atom  less  of  water  than  your 
own  ?  A.  Yes.  I  should  look  to  get  water  combined  with  the  milk  sugar.  Apparently  Mr.  Bell  wants 
to  get  anhydrous  milk  sugar.  I  get  the  crystallized  milk  sugar  with  a  certain  amount  of  water  chemi- 
cally combined  with  it.  Dr.  Bell  writes  the  formula  anhydrous  milk  sugar,  and  apparently  woAb  to  get 
it.  Keeping  strictly  at  100^  and  drying  in  the  way  I  do,  you  get  the  hydrated  milk  sugar ;  and  if  yoa 
raise  the  temperature  yon  get  off  the  water  which  is  chemically  combined. 

Q.  You  would  decompose  the  residue?  A.  You  would  decompose  the  hydrated  milk  sugar  and  get 
anhydrous  milk  sugar. 

Q.  Would  not  the  effect  of  that  be  if  you  attempted  to  set  up  a  milk  standard,  on  the  Somerset  Hoom 
process,  that  you  must  have  a  lower  standard  than  9  ?  A.  You  would  have  to  have  a  lower  standazd. 
You  would  decompose  the  hydrated  milk  sugar  and  get  anhydrous  nulk  sugar. 

Q.  I  think  they  also  state  that  after  the  evaporation  the  residue  is  moistered  with  water.  Whmt 
would  be  the  effect  of  moistening  with  water  before  the  ether  was  put  in  ?  A.  Yon  risk  dissolving  awaj 
a  little  milk  sugar  along  with  the  fat. 
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Q.  That  would  be  another  possible  cause  of  reduction  of  solids  not  fat  ?  A.  Tou  would  get  them 
down. 

Q.  The  solids  not  fat  would  be  slightly  decreased?  A.  The  fat  would  be  increased.  9  is  the 
limit  9*3  is  the  standard.  I  always  calculate  by  9*3.  For  instance,  in  this  case  I  should  say  7  or  8 
per  cent,  of  water.  Strictly  it  should  be  **  Most  probably  7  or  8  per  cent,  of  water,  but  4  certainly  '* — 
**at  least  4,  but  most  probably  7  or  8. 

Q.  When  the  standard  is  9,  you  think  that  the  minimum  amount  of  adulteration  here  is  4  ?  A.  Tes, 
the  real  adulteration  in  that  case  I  should  belieye  to  be  7  or  8. 

Mr.  Gully :  If  the  milk  had  been  9*3  or  9*4  in  its  pure  state?  A.  Milk  does  contain  9*8  or  9*4  of 
solids  not  fat  according  to  my  method ;  but  as  a  matter  of  fact  I  do  not  believe  that  milk  ever  goes  down 
to  9  and  the  little  difference  of  *3  is  allowed  to  cover  error  in  manipulation  and  possible  variation. 

Q.  Then  of  course  you  would  say  it  was  perfectly  absurd  to  compare  an  analysis  made  by  your  method 
with  a  standard  made  by  the  Somerset  House  method  ?    A.  Certainly. 

Q.  In  that  case  you  would  pass  milk  that  was  very  much  adulterated,  I  suppose  ?  A  If  you  used 
my  process  and  applied  the  Somerset  House  standard  you  would  pass  watered  milk  undoubtedly. 

Q.  With  regard  to  decomposed  milk.    You  have  analysed  various  decomposed  milks  ?    A.  I  have. 

Q.  Is  not  it  a  usual  result  of  decomposition,  to  some  extent  diminish  the  amount  of  soUds  not  fat? 
L  It  is,  but  the  diminution  is  very  irregular  indeed. 

The  Recorder :  Under  what  process  ?  A.  Keeping.  If  you  keep  milk  for  a  length  of  time  and  then 
examine  it,  you  may  find  the  same  result  as  at  first,  or  you  may  find  a  loss  of  solids  not  fat. 

Mr.  Hopkinson :  Tou  find  that  usually  the  result  of  decomposition  is  to  liiminiaii  the  solids?  A. 
Usually,  but  it  is  not  invariably  so. 

Q.  Have  you  found  cases  in  which  after  keeping  for  a  length  of  time  the  milk  contains  exactly  the 
ume  amount  of  solids  not  fat  as  before  keeping  ?  A.  I  have,  or  practically  the  same.  It  may  make  a 
very  considerable  difference,  or  it  may  make  next  to  no  difference,  or  only  a  difference  vnthin  the  limits 
of  experimental  error. 

Q.  Can  you  then  from  the  result  of  an  analysis  of  decomposed  milk  say  with  certainty  what  that 
milk  consisted  of  when  fresh  ?  A.  Not  accurately.  In  very  gross  cases,  of  course,  you  could  tell.  In  a 
ease  where,  for  instance,  it  was  half  water,  the  ash  would  shew  that.  In  a  very  gross  case  it  would  shew  it ; 
bat  in  cases  which  are  not  gross  the  ash,  which  you  rely  upon  when  the  milk  is  decomposed,  would  shew 
nothing. 

Q.  Could  you  detect  5  per  cent,  of  added  water  ?  A.  Oh,  no  ;  you  could  not  detect  20 per  cent,  with 
certainty  by  the  ash. 

Q.  Bo  you  think  any  trustworthy  results  can  be  arrived  at  by  a  process  of  adding  so  muth  per  week 
in  respect  to  decomposition  ?    A.  Oh,  no ;  I  am  sure  it  cannot. 

The  Recorder :  I  can  quite  understand  that  question  and  answer,  but  for  my  own  information  I 
ahould  like  to  know  whether  in  the  calculations  made  by  the  Somerset  House  Analysts  any  rule  has 
been  laid  down  as  to  length  of  time. 

Mr.  Hopkinson :  Perhaps  you  will  allow  me  to  read  the  cross-examination  which  took  place  on  the 
previous  occasion. 

Mr.  Cottingham :  No. 

The  Recorder :  Is  that  the  view  you  take  of  the  course  adopted  by  the  Government  Analysts? 

Mr.  Hopkinson :  The  view  we  take  of  the  course  adopted  by  the  Government  Analysts  is  this.  By 
the  actual  analysis  they  found  in  one  case  8*2  per  cent,  of  solids  not  fat,  and  in  the  other  case  a  rather 
smaller  quantity.  After  having  found  that  as  a  matter  of  fact  they  say  this  milk  is  a  little  decomposed, 
we  shall  add  on  so  much  per  day  or  per  week  for  the  loss  by  decomposition  by  rule  of  thumb. 

Mr.  Cottingham :  Not  by  rule  of  thumb. 

Mr.  Hopkinson :  That  is  what  we  say. 

Mr.  Gully :  What  we  say  is  that  they  have  added  iV^ths  on  that,  and  they  have  done  that  by  this 
process :  They  have  said  the  milk  loses  *24  per  cent,  in  the  first  seven  days.  Then  in  the  next  14  days 
it  loses  another  '10,  and  -01  for  every  following  day,  and  by  that  sort  of  calculation  they  say  they 
anive  at  a  figxune  of  '88  or  '40,  which  should  be  added  to  or  allowed. 

The  Recorder:  This  witness  says  that  is  fallacious. 
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Mr.  Golly :  Fallaoioas  altogether.  It  maj  possibly  be  right  on  one  occasion,  or  nothmg  maybe  the 
right  amount  to  allow,  or  on  another  occasion  twice  as  mnch  as  they  have  oalcolated  shoAd  be  allowed. 

Mr.  Cottingham :  Where  my  friend  Mr.  Gully  got  what  he  has  jost  stated  to  the  Court  I  do  not 
know ;  it  never  has  been  in  evidence  at  all. 

The  Becorder :  I  only  want  to  know  what  the  argument  is  on  the  case  for  the  respondents.  I  want 
to  be  fully  informed  of  what  their  case  is.    I  am  not  anticipating  what  the  case  of  the  other  side  may  be. 

Mr.  Ck>ttingham :  Their  case  is  that  their  standard  is  right  and  their  method  is  right.  My  case  is 
that  they  are  both  wrong. 

Mr.  Hopkinson :  Assuming,  with  regard  to  any  given  sample  of  milk,  that  so  much  a  day  or  so 
much  a  week  was  added  for  dooomposition,  would  you  say  that  the  result  might  be  wholly  fallacious  ? 
A.  Certainly.  I  have  known  old  and  apparently  decomposed  milk  give  the  same  figures  as  at  first,  or 
very  nearly  the  same  figures. 

Q.  Even  although  the  milk  was  apparently  decomposed  ?  A.  Tes.  I  have  been  surprised  at  the 
slight  alteration  that  accompanied  what  appeared  to  be  decomposition.  I  think  it  is  quite  hopeless  to 
attempt  any  correction  of  this  kind. 

Q.  If  you  had  made  an  addition  of  so  much  per  week  according  to  any  average  standard  for 
decomposition,  you  might  have  passed  milk  that  was  watered  as  much  as  7  or  8  or  10  per  cent  ? 
A.  Oh,  yes. 

Q.  With  regard  to  ash.  Is  ash  a  reliable  test  with  regard  to  small  amounts  of  adulteration  with 
water?    A.  No. 

Q.  It  is  a  test  when  you  get  to  very  gross  cases  ?  A.  To  show  50  per  cent.,  but  it  wiH  hardly  show 
20  per  cent. 

Q.  When  you  are  analysing  samples  of  milk  either  to  establish  a  standard  or  otherwise,  do  yon 
yourself  see  the  milk  taken  ?  A.  I  take  a  very  great  variety  of  precautions  of  one  kind  or  another. 
The  samples  that  I  have  obtained  from  dairies  were  obtained  many  years  ago,  ^d  I  took  what  I  con- 
sidered efficient  precautions. 

Cross-examined  by  Mr.  Cottingham  : — 

Q.  In  making  your  analysis  you  usually  weigh  the  fat  ?  A.  I  do,  and  subtract  the  weight  from  the 
total  solids. 

Bir.  Cottingham :  You  weigh  the  total  solids  first  ?    A.  Yes. 

Q.  Then  you  extract  the  fat  and  weigh  it.  Then  you  deduct  the  fat,  and  that  gives  the  weight  of 
the  solids  not  fat  ?    A.  Yes. 

Q.  Do  the  different  constituents  of  milk  vary,  or  are  they  in  genuine  milk  supposed  to  be  constant? 
A.  The  fat  in  real  milk  varies  enormously.  The  solids  not  fat  rise  from  9*3  to  sometimes  10},  but  they 
never  go  down. 

Q.  They  never  go  down  below  what  ?    A.  I  believe  they  really  never  go  down  below  9*3. 

Q.  In  arriving  at  your  standard  of  9  per  cent.,  is  that  founded  upon  a  number  of  cases  and  taking 
the  mean-- the  average  ?  A.  9'3  is  the  mean,  and  ia  obtained  from  an  immense  quantity  of  work — my 
work ;  and  it  is  all  the  work  that  I  could  lay  my  hands  upon. 

Q.  In  point  of  fact  that  9-3  is  the  mean  or  average  of  a  great  number  of  cases  ?  A.  The  mean 
probably  of  many  thousand  tons  of  milk. 

Q.  May  we  take  it  that  some  of  the  instances  from  which  this  average  was  taken  must  have  been 
below — showing  a  lesser  quantity  than  9*3.    A.  Very  slightly  below.  f 

Q.  But  still  there  were  instances  ?    A.  There  must  have  been. 

The  Becorder :  I  am  not  intimate  with  these  matters,  but  same  must  hav4  been  below  and  some 
above. 

The  Witness :  Very  slightly  below. 

Mr.  Cottingham :  Milk  may  be  perfectly  genuine,  yet  even  by  your  method  yielding  less  than  9*3. 
A.  Yielding  9*3  or  very  slightly  below  9*3.    To  allow  for  that  we  take  the  limit  of  9. 

Q.  In  your  analyses  do  you  use  ether  or  benzoline  ?    A.  I  always  extract  with  ether. 

Q.  Your  process  is  that  which  is  adopted  by  the  Society  of  Public  Analysts?  A.  It  is  the  process 
almost  universally  adopted. 

Q.  Do  you  mean  to  say  that  you  have  never  found  in  any  sample  of  genuine  milk,  non-fatty  solids 
to  fall  below  9  per  cent  ?  A.  I  have  done  so  many  analyses  that  I  cannot  answer  Yes ;  but  this  I  can  sajt 
that  I  know  of  no  sach  case  where  I  should  attribute  the  difference  to  anything  but  experimental  error. 

Q.  I  want  to  know  whether  you  have  found  in  your  own  analyses,  or  whether  you  will  say  you  have  ] 
never  found  in  your  own  analyses,  a  single  instance  of  genuine  milk  produce  less  than  9  per  cent,  of 
^•B-fatty  solids  ?    A.  Certainly  I  have  never  found  that. 
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Q.  How  has  it  come  down  from  your  standard  of  9*3  to  the  minimum  of  9  ?  A.  It  has  not  come 
down  to  that  as  a  minimum,  the  standard  is  9*3 — that  is  the  true  figure,  but  we  admit  a  limit  of  9.  The 
limit  of  9  is  really  invented  by  the  Society  of  Public  Analysts.  9*3  is  the  standard  used  by  me,  and 
9  was  accepted  by  me  as  the  limit. 

Q.  Except  that  it  is  adopted  by  this  body,  called  the  PnbUc  Analysts'  Society,  is  it  adopted  by  any 
other  society  in  England?  A.  There  is  no  other  society  in  England  that  the  question  would  come 
before,  as  far  as  I  know. 

Q.  Has  it  ever  been  to  your  knowledge  officially  adopted  by  Somerset  House  ?  A.  I  have  no  know- 
ledge of  what  they  do  at  Somerset  House.    I  have  never  been  in  the  laboratory. 

Q.  It  is  only  adopted  by  this  body  of  Public  Analysts  ?    That  does  really  all  the  work  that  there  is. 

Q.  You  are  not  a  Member  of  tlie  Society  of  Public  Analysts  ?  A.  I  left  it  some  years  ago.  I  was 
Vice-President  at  one  time. 

Re-examined  by  Mr.  Gully : 

Q.  I  do  not  know  whether  you  know  that  this  same  minimum  has  been  actually  adopted  in  the 
United  States  by  law  ?  A.  I  know  that  my  book  has  had  a  sale  in  the  States.  I  heard  that  it  was  re- 
printed in  the  States. 

The  Beoorder  :  I  want  to  ask  you  a  question  or  two.  What  are  these  non-fatty  substances  ?  A. 
They  consist  of  caseine,  plus  milk  sugar,  plus  mineral  matter — ash. 

Q.  Do  the  proportions  differ  according  to  whether  the  animals  are  fed  upon  produce  from  different 
soils  ?  A.  The  relative  proportions  of  milk  sugar  and  caseine  vary  much— that  is  to  say,  one  milk  will 
ontain  more  milk  sugar  than  another,  and  one  milk  will  contain  more  caseine  than  another.  It 
cnriooaly  happens  that  when  the  caseine  ib  low  the  milk  sugar  is  high,  and  when  the  milk  sugar  is  high 
the  caseine  is  low.    The  solids  not  fat  are  more  constant  than  either  ash,  milk  sugar,  or  caseine. 

Q  Does  the  mineral  vary  much  ?  A.  The  mode  of  determining  the  mineral  matter  as  we  do  it  is 
in  the  percentage  accuracy  not  very  accurate.    There  are  only  "7  per  cent,  of  mineral  matters  in  milk. 

Q,  What  is  the  reason  why  milk  from  one  soil  will  produce  better  cheese  than  another  ?  A.  The 
amount  of  fat  is  very  variable  in  milk. 

Q.  Not  the  amount  of  caseine  ?  A.  No,  the  great  variable  is  the  fat.  Cheese  consists  of  fat  to  a 
ereat  extent.  It  is  a  popular  error  that  it  is  caseine  alone.  The  curd  is  fat  and  caseine  together,  and 
it  151  the  curd  that  makes  the  cheese. 

Mr.  CHAS.  ESTCOURT  bbcalled. — Farther  cross-exammed  by  Mr.  Cottingham: 

Q.  As  to  these  samples  that  you  have  taken  from  the  cows,  since  this  case  commenced,  in  Cheshire 
»uJ  elsewhere.  How  were  those  cows  fed  —were  they  highly  fed  cows  ?  A.  They  were  out  at  grass,  and 
some  were  stall-fed  upon  brewers*  grains. 

Q.  Some  of  them  were  stall-fed.  What  proportion  of  the  samples  were  taken  from  the  stall  fed 
covB  ?    A.  I  do  not  know  that  the  grass-fod  cows  would  be.     I  presume  they  would  be  fairly  fed. 

Q.  You  saw  the  cows  ?    A.  Tes. 

Q.  Were  they  all  beasts  in  high  condition  ?  A.  I  should  not  say  so,  they  were  fair  average  cows  I 
^oppose.    In  some  cases  they  might  be  better  cows  than  in  others. 

Q.  That  is  really  not  an  answer.  You  saw  some  of  the  samples  taken  yourself  ?  A.  A  large  number 
of  them. 

Q.  As  to  the  samples  that  you  saw  taken  yourself,  you  can  speak  to  the  condition  of  the  cows  from 
*hich  the  samples  were  taken  in  your  presence.  Were  they  all  well-conditioned  and  well-fed  cows  ? 
A.  They  were  all  in  fair  condition. 

The  Becorder :  Is  it  your  experience  that  highly-fed  cattle  produce  better  milk  than  others  ?  A.  It 
is  not. 

Mr.  OSWALD  WILKINSON,  sworn. --Examined  by  Mr.  Gully  : 

Q.  Are  you  a  chemist  by  profession  iu  Arcade  Chambers,  Market  Street,  and  Public  Analyst  for 
Stockport ;  were  Lecturer  on  Chemistry  at  Owen's  College  for  two  years?    A.  Yes. 

Q.  Did  Mr.  Wardle,  the  appellant,  bring  you  a  sample  of  this  milk  ?  A.  He  brought  me  a  sample 
which  was  numbered  204,  which  I  presumed  to  be  the  same. 

Q.  When  did  he  bring  it?    A.  On  the  27th  of  April. 

Q.  Was  it  at  that  time  in  a  state  fit  for  analysing?    A.  Certainly. 

Q.  There  was  no  decomposition  ?  A.  Not  that  would  affect  the  analysis.  It  was  slightly  acid  and 
MMNwfaii  emdled. 


206  THE  ANALYST. 


Q.  Did  you  analyse  it  by  the  same  prooees  generally  that  Mr.  Estoourt  described  ?  A.  A  similar 
process,  but  different  inasmuch  as  I  weighed  my  fat. 

Q.  A  similar  process  except  that  you  weighed  the  fat  ?  A.  I  weighed  the  total  solids  and  also  the 
fat,  but  not  the  solids  not  fat. 

Q.  The  same  process,  but  you  weighed  the  fat  in  addition  ?    A.  Identical,  with  that  exception. 

The  Recorder :  Mr.  Wanklyn  and  this  gentleman  weighed  the  fat ;  the  other  gentleman  weighed 
the  solids. 

Mr.  Gully :  He  weighed  it  by  the  same  process,  but  with  the  added  precaution  of  weighing  the  fat. 

The  Witness :  That  is  so.  I  did  not  weigh  the  solids  not  fat.  I  obtained  those  by  difference.  I 
weighed  the  total  solids,  including  solids  not  fat. 

Q.  Did  yoa  ascertain  by  the  process  that  has  been  described  what  was  the  quantity  of  solids  not  fat 
and  of  fat?  A.  Yes,  I  got  the  soUds  not  fat  by  difference.  There  were  solids  not  fat,  8*66  per  cent. ; 
fat,  2-86,  obtained  by  weight. 

Q.  Does  that  in  your  opinion  indicate  adulteration  by  water — that  is  the  presence  of  water  not 
naturaUy  in  the  milk  ?    A.  Certainly. 

Q.  To  what  extent  ?  A.  To  the  extent  of  about  4  per  cent.  I  have  3*8  in  my  report  because  I 
certified  the  exact  percentage  I  got  from  my  calculation,  but  I  should  say  in  round  numbers  4  per  cent. 
if  not  more. 

Q.  You  were  doing  that  as  you  say  at  Mr.  Wardle's  request.  Had  you  any  communication  whatever 
with  Mr.  Estcourt  in  the  matter  till  long  afterwards  ?  A.  I  could  not  say  how  long,  but  a  considerable 
time. 

Q.  Is  it  the  process  you  would  always  use  for  the  purpose  of  seeing  whether  milk  had  been  adul- 
terated by  water  ?    A.  Yes. 

Q.  As  far  as  your  experience  goes  is  it  the  safest,  and  is  it  the  process  generally  used  ?  A.  Yes,  by 
Public  Analysts. 

Q.  Do  you  think  that  a  test  of  milk  21  days*  old  can  be  fairly  compared  with  a  test  of  the  same 
milk  taken  while  it  was  fresh  ?  A.  I  do  not  think  so.  I  think  the  results  obtained  would  simply  be 
approximate. 

Q.  Would  you  place  any  reliance  upon  such  a  test  if  you  found  that  you  had  before  you  two  or 
three  tests  taken  while  the  milk  was  fresh  ?  A.  No ;  I  should  give  the  fresh  ones  the  preference 
decidedly. 

Cross-examined  by  Mr,  Cottingham  : 

Q.  You  got  this  sample  on  the  27th  April — that  would  be  five  days  after  Mr.  Estcourt's  sample  ? 
A.  I  received  mine  on  the  27th  at  4.30  p.m.,  that  would  be  three  days. 

Q.  Was  the  milk  at  all  sour?    A.  It  was  slightly  ;  it  was  decidedly  acid. 

Q.  Was  there  incipient  decomposition  ?    A.  No  ;  I  do  not  think  so. 

Q.  Did  you  treat  the  milk  first  with  any  alkali  ?    A.  None  whatever. 

Q.  Do  you  consider  the  milk  in  that  sour  state  is  as  favourable  for  analysis  without  alkaline  treat- 
ment as  when  the  milk  is  fresh  ?  A.  I  think  there  would  be  no  appreciable  difference  in  the  result  of 
the  analysis.    I  tay  that  it  is  not  leas  than  3*8,  possibly  more. 

Q.  You  cannot  arrive  at  tthis  deduction  from  .the  amount  ef  non-fatty  solids.  That  does  not  give 
you  the  absolute  determinate  quantity  of  adulteration;  it  is  merely  approximate  to  it. 

The  Recorder  :  He  does  not  say  that  at  all,  and  it  is  no  good  trying  to  make  him  say  it.  What  he 
does  say  is  that  the  minimum  is  3*8. 

The  Witness :  It  is  3*8,  aud  I  hold  to  that  statement. 

Q.  As  there  is  a  maximum  and  minimum,  the  quantity  of  adulteration  is  not  fixed  absolutely  in 
any  of  these  cases  ?  A.  That  depends  upon  what  standard  you  take.  The  milk  may  haye  been  very 
rich  milk,  and  then  it  is  much  more  adulterated. 

Mr.  Cottingham :  Was  not  the  fat  in  this  milk  rather  above  the  standard  ?    A.  No,  rather  below 

2-86  per  cent. 

Q.  Do  you  know  the  standard  of  the  PubUo  Analysts'  Society  for  fat  ?  A.  2*5  is  the  lowest  minimum 
of  the  Public  Analysts*  Society ;  but  I  believe  in  genuine  milk  it  is  higher. 

Q.  It  is  quite  clear  from  this  analysis  of  yours  that  the  total  solids  were  rather  above  the  Society's 
standard  ? 

The  Recorder :  It  is  not  a  question  of  standard.  You  keep  altering  the  term.  He  gives  you  a 
limit,  and  he  gives  you  a  standard,  and  you  keep  calling  the  limit  the  standard. 
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Mr.  Cottmgham  :  Your  total  solids  were  11*52  per  cent  ?  A.  Yes,  and  the  fat  2*86.  I  say  that 
the  minimgrn  limit  of  the  Public  Analysts*  Society  it  2*5,  but  that  is  very  low  ;  it  is  taken  as  the  lowest 
limit.     I  should  say  that  8  is  low. 

Mr.  OTTO  H£HN£B,  swobn.— Examined  by  Mr.  Hopkinson  : 

Q.  I  think  you  are  a  Fellow  of  the  Chemical  Society,  and  yon  are  Public  Analyst  for  South 
Derbyshire  ?    Yes. 

Q.  Did  you  analyse  a  sample  of  milk  sent  to  you  by  the  defendant  in  the  month  of  April  ?  A.  I 
ahonld  like  to  ask  the  Beoorder  first  whether  I  am  obliged  to  give  evidence  on  the  subject.  I  got  this 
sample  from  Mr.  Wardle,  and  I  consider,  imtil  I  am  obliged  to  give  this  evidence,  that  it  is  the  property 
oi  Mr.  Wardle.    I  am  subpoenaed  by  the  borough  to  give  property  which  does  not  belong  to  me. 

The  Beoorder :  I  do  not  think  the  law  allows  any  privilege  in  this  case. 

Mr.  Cottingham :  On  behalf  of  Mr.  Wardle  we  do  not  make  any  objection. 

The  Becorder :  Yor  are  quite  right  not  to  wish  to  give  it,  because  it  is  to  some  extent  confidential, 
bot  at  the  same  time  there  it  no  privilege  known  to  the  law  in  your  case. 

The  Witness :  I  got  a  sample  of  milk  which  I  was  told  came  from  Mr.  Wardle  on.the  28th  April  of 
thb  year,  and  analysed  it  on  that  day ;  the  milk  was  in  such  a  condition  as  to  be  capable  of  being 
properly  analysed. 

Q.  What  was  the  number  of  the  sample.  Was  there  a  number  on  it  ?  A.  The  sample  was  labelled 
**  City  of  Manchester,  Food  and  Drugs' Act,  1875:  Sample  No.  203.'*  I  declared  the  sample  to*  be 
aiulterated  to  the  extent  of  about  ten  per  cent. ;  but  I  explained  in  my  certificate  that  the  sample  was 
Kwr  when  received,  hence  it  is  impossible  to  ascertain  very  accurately  the  extent  of  added  water. 
Deoompoaition  had  not  advanced  sufficiently  to  interfere  very  seriously  with  the  result  of  the  analysis. 

Q.  What  was  the  amount  of  solids  not  fat  found  by  you?    A.  8'29,  and  fat  2*71. 

The  Becorder :  Surely  I  have  made  a  mistake.  It  cannot  be  8*29.  A.  Yes — solids  not  fat.  Then 
£ai  2-71,  total  1100. 

Mr.  Hopkinson :  What  method  did  you  employ  ?  A.  Substantially  that  one  which  has  been  several 
times  spoken  of  by  other  witnesses.  I  weighed  the  solids  not  fat.  I  should  say  that  the  method  is  not 
exactlj  that  which  has  been  used,  but  it  is  substantially  the  same.  I  have  had  a  good  deal  of  experience 
in  analysis  of  milk. 

Q.  What  is  your  view  with  regard  to  the  possibility  of  arriving  at  the  original  composition  of  milk 
from  an  analysis  of  decomposed  milk  ?  A.  You  can  never  arrive  with  the  same  certainty  at  any  result, 
■nd  when  a  certain  point  has  been  reached  in  decomposition  it  is  an  impossibility. 

Q.  I  suppose  the  rate  of  decomposition  depends  upon  a  very  large  number  of  circumstances.  A. 
Yery  many  circumstances. 

Q.  Weather  and  heating  ?  A.  Yes ;  temperature,  time,  air,  bottling,  and  a  great  many  circumstances. 

Mr.  Cottingham  :  Decomposition  depends  upon  what  ?  A.  The  temperature,  the  season  of  the  year, 
the  amoont  of  water,  the  manner  in  which  it  is  filled  and  bottled,  whether  the  bottle  is  filled  entirely  or 
<mly  half  fall,  and  many  little  circumstances  of  that  kind.  I  would  undertake  myself  to  fill  from  the 
mme  sample  two  bottles,  and  the  one  bottle  shall  decompose  at  the  rate  of  2  per  cent,  per  week,  and  the 
other  shall  not  deoompose  at  all ;  that  is  to  say  I  can  keep  a  sample  a  week  at  will,  or  can  cause  it  to 
ieeompoee  very  rapidly  according  to  droumstances. 

Mr.  Hopkinson  :  Do  you  think  it  is  possible  to  make  a  calcnlation  according  to  the  length  of  time 
lbs  milk  is  kept  and  add  that  to  the  result  of  your  analysis  as  a  mode  of  arriving  at  the  composition  of 
the  milk?    A.  Ton  cannot. 

Q.  Supposing  yoQ  employed  the  prooets  described  by  Mr.  Wanklyn,  what  should  you  say  was  the 
minimam  standard  for  solids  not  fat  ?    A.  9  per  cent,  is  perfectly  fair. 

Mr  Ho|ddnson :  Is  the  Wanklyn  process,  or  one  that  is  substantially  the  same,  one  that  is  regularly 
adopted  by  Public  Analysts  in  England  ?  A.  Yes,  generally ;  and  the  Society  of  Public  Analysts  includes 
pratty  well  every  analyst  in  England ;  and  other  analysts  have  scarcely  ever  milk  to  analyse. 

Q.  What  is  your  opinion  with  regard  to  ash  as  a  mode  of  arriving  at  the  amount  of  adtilteration  by 
wtk&t.  A.  Ton  cannot  use  it  for  ascertaining  the  exact  amount ;  but  it  has  some  value  in  connection 
frftfa  olher  estimation.  If  the  ash  is  very  low,  lower  than  it  could  possibly  occur  in  natural  milk  it  would 
WplB  lonning  an  opinion. 

Q^  Mak  fiigBr  if  soloble  in  water  ?    A  Yes. 
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Q.  Is  the  effect  of  prolonged  heating  to  some  extent  to  alter  the  composition  of  milk  sugar?  A.  It 
does.  If  yon  take  we  will  say  a  pound  of  milk  sugar  pure  and  dry,  and  heat  for  some  length  of  time,  it 
will  lose  in  weight  about  7  or  8  per  cent.    It  loses  what  is  called  water  of  crystallization. 

Q.  Accordingly  if  you  make  a  milk  standard  or  a  minimum  standard  of  milk  with  the  method 
described  in  Dr.  Bell's  book,  you  would  arrive  at  quite  a  different  result  from  that  which  you  would  get 
by  Wanklyn*s  process  ?    A.  You  would  naturally  arrive  at  a  lower  result. 

Cross-examined  by  Mr.  Cottingham  : 

Q.  You  will  not  say  that  that  lower  result  is  not  an  accurate  result  ?  A.  It  is  not  a  question  of 
accurate  result ;  it  is  a  question  of  getting  the  result  under  certain  conditions. 

Q.  Your  standard  of  9  per  cent,  is  obtained  under  certain  conditions  ?  A.  And  is  accurate  for  those 
conditions. 

Q.  This  milk  you  say  was  sour.    Did  you  estimate  the  amount  of  acid?    A.  I  did. 

Q.  What  was  the  amount  of  acid?  A.  '51  per  cent,  of  lactic  acid  which  had  been  generated  by 
decomposition. 

Mr.  Cottingham :  You  are  of  opinion  that  this  standard  of  9  per  cent,  is  rather  too  high  t  A.  Not 
at  all. 

Q.  Allow  me  t*  draw  your  attention  to  your  own  paper.  **  It  appears  to  me  that  as  much  more 
concordant  results  are  obtained  when  the  solids  are  dried  to  constant  weight  than  for  three  hours  only, 
and  that  as  the  fat  is  much  more  completely,  readily,  and  with  a  less  amount  of  trouble  extracted  in  an 
extractor  such  as  Soxhlet's,  it  would  be  well  to  discard  the  old  plan,  and  accordingly  to  lower  the  limit 
of  solids  not  fat  from  9  to  8*5  per  cent.'*  A.  It  was  my  opinion  then  and  is  now  that  it  would  be  better 
to  alter  the  process  and  to  alter  the  limit ;  but  the  limit  is  good  for  the  process,  and  if  you  alter  the 
process  you  must  alter  the  Umit. 

Q.  Do  you  say  that  the  Wanklyn  process  or  that  the  Somerset  House  process  is  the  best  ?  A.  I 
give  no  opinion  upon  the  Somerset  House  process. 

The  Becorder :  They  are  both  good  processes  ?    A.  I  do  not  think  so.    I  think  one  is  a  bad  process. 

Mr.  Gully :  Tell  us  which  is  bad  by  all  means. 

Mr.  Cottingham :  You  think  that  the  Somerset  House  or  Government  process A.  It  is 

not  a  Government  process.  I  am  a  Government  official  just  as  much  as  the  Somerset  House  people  are. 
It  is  not  a  Government  process  at  all. 

Q.  It  is  the  process  adopted  by  those  who  analyse  for  the  Government  ?  A.  No ;  we  analyse  for 
the  Government  also.    It  is  the  process  ^opted  by  those  gentlemen. 

Q.  What  do  you  mean  by  saying  «*  It  would  be  well  to  discard  the  old  plan."  What  was  the  old 
plan  you  allude  to  ?    A.  The  Wanklyn  process.    The  plan  that  is  in  use  is  the  old  plan. 

Q.  That  is  the  Wanklyn  plan?    A.  Yes. 

Q.  You  have  advocated  discarding  Wanklyn's  plan  and  you  suggested  the  lowering  of  the  solids 
not  milk  from  9  to  8*5  ?    A.  In  connection  with  the  process. 

The  Recorder :  What  is  the  alteration  of  process  ?  Give  it  to  us  shortly.  A.  Without  putting  my 
opinion  against  Mr.  Wanklyn's,  which  is  more  valuable  than  mine,  I  would  prefer  to  dry  till  the  solids 
cease  to  lose  weight— to  dehydrate  the  milk  sugar,  and  extract  the  fat  in  a  manner  which  I  consider 
more  convenient  than  Mr.  Wanklyn's  manner.    It  is  only  a  difference  in  manipulation. 

Mr.  Cottingham :  You  prefer  not  to  leave  off  drying  until  you  get  to  a  constant  weight  ?  A.  I  think 
it  would  be  better. 

Q.  In  fact  that  was  the  result  you  came  to  by  this  long  table  of  experiments  we  have  here  ?    A.  Yes 

Be-examined  by  Mr.  Gully : 

Q.  What  is  it  that  yon  object  to  in  Dr.  Bell's  process  ?  A.  I  object  to  the  manner  in  which  the 
fat  is  extracted.  Mr.  Bell  does  not  only  extract  fat,  but  he  extracts  other  things  which  he  adds  on 
naturally  to  the  fat,  or  rather  the  fat  appears  larger  by  his  process  than  it  is,  and  in  oonaeqaenoe  the 
solids  not  fat  appear  smaller  than  they  are  actually. 

Q.  In  his  analysis  by  his  process  the  fat  appears  larger  than  it  is  really  at  the  expense  of  the  solids 
not  fat  T    A.  Yes,  that  is  so. 

Q.  That  has  nothing  to  do  with  the  mere  applying  of  the  heat,  has  it  ?  A.  No,  that  is  in  the 
extraction  of  the  fat. 

Q.  By  what  means  ?  A.  By  means  of  ether.  It  is  well  known  that  pure  ether  will  only  dissolTe 
the  fat,  but  as  soon  as  ether  contains  water,  as  it  must  do  in  Bell's  process,  the  sugar  ol  milk  is  dissolTvd 
In  addition,  and  I  have  no  doubt  also  mineral  Bubstances. 
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Q.  In  hiB  process  when  he  oomes  to  dissolTe  the  fat,  he  puts  water  with  the  ether?    A.  Tes. 

Q.  Ton  say  that  the  e£Feet  is  not  merely  to  take  awaj  the  fat,  bnt  something  else  7  A.  Tes.  Some 
of  the  solids  which  go  away  with  the  fat  is  weighed  with  the  fat.  That  renders  it  uncertain  for  the 
purpose  of  testing  the  solids  not  fat.  These  are  the  important  things  to  test  for  in  testing  for  adoltera- 
tion  by  water. 

Q.  Whether  yon  dry  by  the  process  which  yon  recommend  (which  I  understand  is  not  Bell's 
process,  bat  a  process  of  heating  longer  and  more),  or  whether  yon  apply  the  process  which  yon  did 
mpp]j  in  this  case  are  yon  equally  satisfied  that  this  milk  which  you  tested  was  adulterated  by  water? 
A.  Bntirdy.  I  should  say  that  I  did  not  know  anything  about  the  statement  of  the  Public  Analyst  when 
I  made  my  report.  It  is  a  perfectly  independent  report.  I  was  inclined  to  be  in  favour  of  my  dient 
if  anything. 

Dr.  A.  DUPBB,  FJLS.,  swobh.— Examined  l^  Mr.  Gully  :— 

Q.  Are  you  Professor  of  Chemistry  at  Westminster  Hospital,  and  employed  by  the  Home  Office,  and 
I7  the  Medical  Department  of  the  Local  Goremment  Board,  and  Public  Analyst  for  the  Westminster 
District  Board  of  Worics?    A.  lam. 

Q.  WhercTer  you  have  reported  adulteration  there'has  been  a  conviction  upon  it?    A.  In  evay  case. 
Q.  I  want  to  know  what  process  yon  have  followed  in  those  oases,  and  what  do  yon  consider  the 
beet  process.    A.  I  adopted  substantially  the  process  described,*  but  I  also  weighed  the  solids  not  fat. 
I  think  it  gives  easier  and  more  accurate  results. 

Q.  Do  you  consider  that  applying  that  process,  milk  below  9  is  adulterated?  A.  I  have  no 
doubt  about  it  in  my  own  mind. 

Q.  Is  that  the  principle  you  always  act  upon  as  a  Public  Analyst?    A.  I  always  make  my  calcula- 
tion upon  9*8,  but  I  would  not  report  against  a  milk  if  it  contained  9. 
Q.  But  if  less  than  9  ?    A.  If  less  than  9  I  always  report  against  it. 

Q.  Do  you  consider  that  an  analysis  taken  of  milk  when  it  is  three  weeks  old  can  be  safely  com- 
pared with  an  analysis  of  the  same  milk  when  it  was  fresh?  I  would  not  pay  any  attention  to  the  one 
three  weeks  old.    I  think  it  is^perfectly  useless. 

Q.  Do  you  find  in  fact,  in  your  experience,  that  where  milk  is  sent  out  less  than  9  per  cent,  of  solids 
that  it  can  be  brought  up  to  over  9  again?  A.  I  do  not  know,  bnt  I  notice  this:  whenever  my  inspectors 
have  not  been  round  for  a  few  months  the  milk  in  my  district  sinks  down  to  9  and  a  little  below 
frequently ;  but  after  tb^  have  once  been  round,  and  go  round  again,  the  next  week  the  milk  invariably 
goes  up  to  9-8  and  9*4.    It  has  never  yet  been  otherwise. 

Q.  From  time  to  time  when  yon  or  your  inspectors  are  active,  the  milk  can  always  be  brought  up  to 
9*8  ?  A.  Tes.  If  they  go  round  on  week  days  it  is  9*8.  U  they  occasionally  go  round  on  Sundays  it 
is  below  9. 

Q.  Ton  know  Dr.  Bell's  work  ?    A.  Tes,  I  do. 

Q.  I  daresay  yon  have  read  the  tables  upon  which  he  bases  his  views  in  that  book  ?  A.  I  have. 
Q.  Are  those  results  which  yon  say  are  from  properly  taken  samples  accurate?  A.  I  do  not  think 
so.  I  go  further.  I  say  that  these  tables  demonstrate  that  Mr.  Bell's  process  is  not  accurate;  it  is 
demonstrated  to  be  inaccurate  by  the  tables  he  puts  forward ;  because  the  most  easily  taken  figure,  and 
the  one  which  is  generally  most  accurate — ^the  specific  gravity  of  milk,  depends  especially  upon  two 
factors— upon  the  solids  not  fat  and  upon  the  fat.  The  solids  not  fat  raise  it,  and  the  fat  depresses  it ; 
bnt  if  you  have  the  total  solids  and  the  fat  you  can  always  calculate— or  even  if  you  have  the  specific 
gravity  and  the  total  solids  you  can  always  calculate  the  solids  not  fat  from  the  specific  gravity  with  a 
considerable  degree  of  accuracy.  If  you  look  over  these  tables  they  are  most  extraordinary.  There  is 
no  relation  whatever  between  the  fat  and  the  solids  not  fat,  and  the  specific  gravity.  Ton  sometimee 
get  as  much  as  1086  sp.  gr.,  and  instead  of  giving  you  milk  with  more  solids  it  actually  gives  yon  mUk 
with  less. 

Q.  Does  that  confirm  you  in  the  opinion  expressed  by  the  last  witness,  that  by  Mb  process  he  deducts 

from  the  non-fatty  matter  and  actually  adds  it  to  the  fat  ?    A.  Tes,  he  takes  more  fat  than  is  really 

present,  and  sometimes  he  adds  apparently  very  much  to  the  fat,  and  sometimes  he  adds  a  little  to  the  fat. 

Q.  And  you  say  that  that  is  shewn  upon  these  tables  to  a  great  extent?    A.  To  a  very  considerable 

mt. 

Q.  And  that  eonld  not  be  if  the  process  were  aooorate?    A.  It  could  not  be. 
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GroBS-exunined  "by  Mr.  Cottingham  : 

Q.  Have  yon  recommended  prosecntions  in  a  great  nnmber  of  oases?  A.  I  never  reoommend 
prosecutions.  I  only  give  my  certificate.  I  have  nothing  to  do  with  prosecutions.  I  only  know  when 
a  prosecution  has  taken  place. 

Q.  How  many  prosecutions  can  you  call  to  mind  in  which  you  have  given  a  certificate  of  4  percent- 
added  water  ?    A.  As  it  happens  I  have  not  amongst  the  820  samples  of  milk  a  single  one  which  is  4 
per  cent. ;  I  have  one  or  two  6  per  cent.    They  are  generally  either  above  9  or  very  much  below  9.     I 
give  them  as  adulterated  to  the  extent  of  5  or  10  per  cent.  The  great  majority  have  more  than  10  per  cent. 
Be-ezamined  by  Mr.  Gully : — 
Q.  In  this  case  the  fatty  solids  are  low  ?    A.  Tes. 

Q.  Were  there  prosecutions  in  those  cases  you  spoke  of  where  the  adulteration  was  6  per  cent.  ? 
A.  Tes,  and  no  protest  generally :  there  was  some  explanation  why  it  must  be  so ;  either  that  the  milk 
had  been  left  standing  in  the  rain,  or  that  the  milk  had  ran  short  and  they  were  obliged  to  buy  some,  or 
something  like  that    dearly  indicating  to  my  mind  a  knowledge  that  it  was  adulterated. 

Q.  Do  you  put  it  in  round  figures  or  decimals  f    A.  Always  in  round  figuree— about  so  much.    I 
calculate  from  the  9*8.    I  would  say  that  this  milk  was  adulterated  to  the  extent  of  7  or  8  per  cent,  of  water 
Mr.  GBOBGE  WILLIAM  WIGNEB,  bwobn.— Examined  by  Mr.  Hopkinson  : 
Q.  I  think,  Mr.  Wigner,  you  reside  in  London,  and  you  are  President  of  the  Society  of  Public 
Analysts ;  and  have  had  great  experience  in  the  analysis  of  milk  ?    A.  I  have. 

Q.  What  should  you  say  was  the  fair  minimum  standard,  if  you  employed  the  process  that  has  been 
described  hj  Mr.  Wanklyn?  A.  I  fuUy  agree  with  9  per  cent,  as  the  limit,  but  I  invariably  calculate 
upon  9*8  when  adulteration  is  once  found. 

Q.  Do  you  think  that  anything  lower  than  9  would  be  too  low ?  A.  Anything  lower  than  9  would 
allow  watered  milk  to  pass ;  in  fact  9  frequently  allows  watered  milk  to  pass. 

Q.  Then  taking  the  figures  given  by  Mr.  Estcourt  as  accurate,  would  you  in  your  judgment  say  that 
this  milk  was  watered  to  the  extent  of  at  least  4  per  cent  ?  A.  If  the  sample  had  been  brought  by  one 
of  my  inspectors  I  should  have  certified  to  an  adulteration  of  7  per  cent. 

Q.  What  is  your  view  with  regard  to  the  possibility  of  arriving  at  an  accurate  analysis  of  decomposed 
milk  7  A.  It  is  almost  useless  when  the  decomposition  has  got  to  such  a  stage  that  there  is  a  cheesy 
sm^  in  the  milk ;  and  it  is  very  uncertain,  even  when  it  has  not  got  so  far  as  that. 

Q.  As  regards  any  specific  sample  of  milk,  can  you  say  that  the  original  composition  of  milk  could 
be  arrived  at  by  making  an  addition  to  the  analysis  of  decomposed  milk  f    A.  No,  it  could  not. 

Q.  Would  an  addition  that  might  be  right  in  one  case  be  totally  misleading  in  another?    A.  The 
addition  would  have  to  be  regulated  by  so  many  different  circumstances  that  one  specific  oorrectioii 
cannot  be  applied.    A  most  material  thing  in  altering  the  the  rate  of  decomposition  is  that  watered  milk 
decon^^oees  at  a  veiy  different  rate  to  genuine  milk. 
The  Recorder:  Faster?    A.  Generally  faster. 

Mr.  Hopkinson :  From  analysing  milk  that  was  decomposed  and  three  or  four  weeks  old,  could  yon 
possib^  arrive  at  the  composition  of  the  decomposed  milk  ?  A.  You  might  by  accident  come  somewhat 
near  the  troth,  but  there  would  be  no  certainty. 

A.  Toa  would  not  venture  to  give  a  certificate  that  milk  had  not  been  watered  after  analysing  it 
when  it  was  three  or  four  weeks  old  T    A.  Certainly  not. 

Q.  Supposing  yon  were  analysing  decomposed  milk  three  or  four  weeks  old,  would  you  be  incapable 
of  prononneiBg  an  opinion  as  to  its  original  composition  ?  A.  In  some  cases  I  might  be  able  to  say 
that  it  had  been  watered,  but  I  should  never  be  able  to  say  that  it  had  not  been  watered.  If  it  had  been 
watered  to  the  extent  of  50  per  cent.  I  could  tell  that. 

Q.  Gould  you,  after  such  a  lapse  of  time,  detect  a  small  amount  of  water  ?    A.  No,  certainly  not. 
Q.  Accordingly  you  would  not  certify  under  such  circumstances  that  milk  had  been  watered  or  not, 
imleas  the  amount  of  added  water  were  very  large  indeed  ?     A.  If  the  amount  of  water  was  very  large 
it  would  be  possible  to  find  it. 

Q.  Have  you  looked  at  the  tables  given  in  Dr.  James  Bell's  book  ?    A.  I  have. 
Q.  I  think  in  the  first  column  he  gives  the  specific  gravity,  then  he  gives  the  amount  of  solids  not 
fat,  and  then  the  amount  of  solids  which  are  fat.    As  Dr.  Duprd  has  told  us,  the  specific  gravity  of  milk 
is  higher  if  the  solids  not  fat  are  large,  and  lower  if  the  solids  which  are  fat  are  large  ?    A.  Yes. 

.    Q.  The  specific  gravity  of  milk  varies  according  to  the  amount  of  solids  which  are  not  fat,  and 
inversely  as  the  solids  which  an  fat?    A.  Tes. 


TBB  ANALT8T:  fill 


Q.  Looking  at  the  fignres*  given  for  the  speoiflo  gravity  of  milk  in  thoee  tables,  and  the  amoonl 
of  Bolidi  which  are  f^t  and  which  are  not  fat,  are  the  results  possible  ?  A.  They  are  quite  impossible ; 
they  are  quite  incomparable  with  anything  ever  done  in  analysis  of  milk  before.  The  tables  are  sooh 
as  oonld  not  have  been  obtained  by  any  accurate  process  from  any  samples  of  rniw. 

Q.  Look  at  TaUe  V.  The  first  oolomn  gives  the  speoifio  gravity,  then  yon  have  U&e  solids  not  lat, 
and  then  yon  have  the  solids  fat.  Take  two  of  those  and  compare  them.  Can  you  find  eases  in  which 
the  speeiflo  gravity  differs  largely  where  the  fat  is  oonstant,  and  yet  where  the  solids  not  fat  axe  not  as 
they  would  be,  judged  from  the  specific  gravity?  A.  The  figures  in  the  different  colunns  do  not  tally 
one  with  another. 

Bir.  Cottingham :  Which  figures  do  not  tally  ?  A.  About  half  way  down  on  page  20,  there  is  a 
figure  of  1026*35  in  the  specific  gravity  c<dumn,  and  as  against  it  there  is  10*42  of  non-fatty  solids  and 
5-66  of  fatty  solids. 

Mr.  Hopkinson :  That  is  a  low  specific  gravity  is  not  it,  and  a  very  hi^  amount  of  non-fatty  solids  7 
A.  A  very  high  amount ;  a  perfectly  abnormal  amount. 

Q.  Is  the  high  quantity  of  fat  enough  to  account  for  the  discrepancy?  A.  No.  Then  about  the 
fifth  or  sixth  from  the  bottom  is  another  one.    The  specific  gravity  is  1035*56. 

Q.  That  is  a  veiy  high  specific  gravity  ?  A.  A  very  high  speoifio  gravity.  Then  there  is  9*71  of 
non-fatty  solids  and  4*13  fat. 

Q*  Are  those  two  cases  possible  to  be  both  true  ?    A.  They  are  not  at  all  comparable. 

The  Becorder :  I  have  followed  everything  up  to  this,  but  I  do  not  follow  this. 

Mr.  Hopkinson :  Very  shortly  it  is  this.  The  specific  gravity  of  milk  is  large  if  the  non-fatty  solids 
are  large.  The  non-fatty  solids  are  heavier  than  water,  so  that  if  the  amount  of  non-fatty  solids  is  large 
the  specific  gravity  is  large  too.  That  being  so,  one  would  expect  where  the  specific  gravity  is  1028*35, 
^Huoh  is  a  low  specific  gravity,  that  the  non-fatty  soUds  would  be  very  low  also ;  instead  of  that  we  find 
them  in  this  example  very  high.  On  the  other  hand,  1035*56  is  a  high  speoifio  gravity  for  milk  ;  yet 
we  find  in  that  case  where  the  speoifio  gravity  is  high,  that  there  is  actually  a  lower  amount  of  non- 
fatty  solids. 

The  Becorder :  Now  1  understand. 

The  Witness :  It  is  physically  impossible  that  the  analysis  has  besB  ptopnlj  oosdoGtad,  unleaa  ibe 
difiFerence  in  the  fat  was  suficient  to  account  for  it. 

Mr.  Hopkinson :  Mr.  Wigner  has  told  us  that  it  is  impossible  for  the  difference  in  the  f«t»  which  if 
small,  to  account  for  the  discrepancy.  The  fatty  solids,  if  high,  rather  redoee  the  speoifio  gravity,  so 
that  what  we  say  is,  that  on  the  face  of  this  table,  as  Dr.  Duprd  has  said,  and  as  this  gentleman  sajSf  it 
is  quite  impossible  that  these  results,  in  this  standard,  here  arrived  at,  can  be  accurate.  On  the  &oe 
of  it  they  are  demonstrably  wrong. 

Q.  Have  you  taken  other  samples  which  shew  the  same  thing  ?  A.  I  have  taken  out  several  otiier 
examples  of  the  same  kind.  In  fact  the  next  line  above  the  first  I  mentioned  wiU  illustrate  it  again. 
There  you  have  1033*60  speoifio  gravity,  and  there  are  others  whioh  shew  the  same. 

Cross-examined  by  Mr.  Cottingham  : 

Q.  About  the  question  of  specific  gravity.  You  say  the  speeific  gravity  depends  upon  the  amonst 
oi  non-fatty  solids?    A.  And  fatty  solids. 

Q.  The  non-fatty  solids  are  composed  of  sugar  of  milk,  caseine  and  mineral  ash  ?    A.  Tee. 

Q.  May  not  those  constituents  differ  amongst  themselves  in  the  same  milk  ?  A.  lliey  do  to  some 
extent.    When  the  amount  of  caseine  increases,  the  amount  of  milk  sugar  generally  decreases. 

Q.  That  surely  would  infiuenoe  the  specific  gravity  of  the  mixture  ?  A.  It  would  influence  it  bst 
very  slightly. 

Q*  You  have  been  criticising  these  analyses  of  Dr.  Bell.  Have  you  made  any  experiments  yourself 
to  justify  what  you  have  been  saying  ?  A.  I  have  made  more  than  30  analyses  during  the  last  fortnight 
aeoording  to  Dr.  Bell's  process.  The  process  you  must  know  was  never  disclosed  till  the  last  hearing 
of  this  case.  It  has  been  a  secret  process  during  the  last  eight  years :  it  has  never  been  known  to 
anybody. 

Q.  What  are  the  experiments  you  have  made  on  whidi  you  found  your  attaok  on  Dr.  Bell's  method? 
A.  IhttTttlBikenSOneentvittisplesof  milk  whiohl  have  analysed  in  loy  lahoratozy  by  the  Wanklyn 
piooesi,  and  I  have  analysed  those  samples  side  by  side  by  Bell's  proeees^ 
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Q.  Have  yoa  made  allowanoe  in  your  experimente  for  the  yariation  in  the  non-fatty  solids  amongst 
themselyes  T  A.  There  is  no  allowance  needed,  because  I  have  taken  the  same  milk  side  by  side  for  tha 
two  processes. 

Q.  Have  yon,  in  the  conrse  of  yoor  experience,  never  fonnd  genuine  milk  which  had  less  than 
9  per  cent,  of  non-fatty  solids  ?  A.  I  have  seen  genuine  milk  from  a  single  diseased  cow  below  9  per  cent., 
but  I  have  never  seen  it  from  a  herd  of  cows. 

Q.  Have  you  never  seen  it  in  any  case  other  than  that  one  case  7  ▲•  I  have  seen  it  in  other  oases 
with  foot  and  month  disease. 

Q.  Have  yon  never,  except  in  case  of  cows  having  foot  and  month  disease,  found  genuine  milk  with 
less  than  9  per  cent,  of  non-fatty  solids  ?    A.  I  have  not. 

Q.  I  am  going  to  quote  now  from  Dr.  Bell's  book,  page  27.  What  do  you  say  to  this  statement 
of  Bir.  Dyer.    Ton  know  Mr.  Dyer  ?    A.  I  do,  very  well. 

Q.  What  do  you  say  to  this  remark  on  page  27  (Amaltit,  voL  vi.)  ?  I  say  that  Mr.  Dyer  did  not 
see  the  cows  milked. 

Q.  "  The  foregoing  analyses  illustrate  what  has  frequently  been  pointed  out  before — ^that  stall-fed 
cows  give  richer  milk  than  cows  at  grass,  even  when  supplied  with  additional  food  in  the  shape  of  oil 
cake,  and  they  give  good  examples  of  the  great  variations  to  which  the  milk,  even  of  individual  oows,  ia 
subject."    Do  you  admit  that  that  was  stated  ?   A.    Yes. 

Mr.  Ck>ttingham :  What  do  you  say  to  this?  "  In  a  third  instance.  Dr.  P.  Vieth  stated  that  in  a 
herd  of  120  cows  in  Baden,  in  Germany,  the  average  yield  of  non-fatty  solids,  for  the  years  1879-80,  fell 
in  most  cases  between  8*5  and  9*0  per  cent.,  and  that  they  never  rose  above  9*0,  but  fell  occasionally 
below  8*5  per  cent.  In  the  case  of  individual  oows  the  non-fatty  solids  varied,  as  a  rule,  frcmi  8  to  9 
per  cent.,  but  th^  sometimes  fell  below  8*0,  and  in  a  few  instances  th^y  rose  above  9*0  per  oent.  At 
Kiel,  the  average  of  the  milk  of  10  cows  was  as  follows : — 

**In  1878  Non-fatfy  SoUds,  8*78  per  eent. 

1879 ,  „        8*71  per  oent. 

1881  „  „       8*68  per  oent." 

Have  you  any  reason  for  impeaching  the  authenticity  of  that  statement  ? 

A.  The  analyses  which  are  spoken  of  there  are  not  made  according  to  the  Wanklyn  process.  The 
fat  has  been  extracted  in  a  totally  different  way. 

Q.  What  process  were  those  made  by  ?  A.  They  were  extracted  in  a  Soxhlet  apparatus.  They 
were,  in  addition,  mixed  with  sea-sand,  and  pulverized  in  a  mortar  before  the  fat  was  taken  out. 

Q.  What  would  be  the  effect  of  the  sand  upon  the  non-fatty  solids — ^would  it  increase  or  diminish 
the  amount  ?  A.  When  milk  is  dried  down  by  the  Wanklyn  process  with  a  given  sample,  you  get  9  per 
cent,  of  non-fatty  solids ;  and  by  the  other  method,  100  grains  of  milk  is  put  into  a  platinum  basin  to 
be  dried  down,  and  you  put  in  500  grains  of  sea-sand,  and  carry  out  the  analysis  in  that  way  the  solids 
would  come  out  8*6  and  about  2*9  of  fat. 

Q.  I  should  like  to  know  what  difference  in  the  ultimate  result  the  use  of  sea-sand  makes  f 
A.  That  is  exactly  what  I  have  been  trying  to  say  to  you,  and  you  would  not  let  me.  Instead  of  getting 
9  per  cent,  of  solids  not  fat,  you  get  8*5,  or  8*6. 

The  Becorder :  Why  should  the  process  you  have  just  described  produce  a  less  amount  of  non-fatty 
solids  than  the  process  which  is  generally  used  now  ?  A.  Because  the  sand  process  would  insure  the 
extraction  of  the  vexy  last  trace  of  the  fat,  and  in  fact  a  little  of  the  milk  sugar  with  the  fat,  and  thskt 
would  be  counted  as  being  all  fat;  whereas,  by  the  process  carried  out  by  Mr.  Wanklyn,  it  is  always 
admitted  that  we  leave  a  small  portion  of  fat  not  extracted  from  the  milk.  In  that  same  paper 
Dr.  Tieth  says:  **  I  am  fully  aware  that  those  figures  just  oomnmnicated  to  you  cannot  be  compared 
directly  with  figures  obtained  by  Public  Analysts,  as  our  methods  of  analysing  differ.*'  I  am  reading  from 
the  same  paper. 

Mr.  Cottingham :  Then  the  use  of  the  sand  is  for  the  purpose  of  drying  ?  A.  It  is  nsed  really  for 
the  purpose  of  making  the  extraction  of  the  fat  more  complete. 

Q.  The  use  of  the  sand  is  simply  to  assist  in  the  extraction  of  the  fat  ?    A.  Tes. 

Q.  How  is  the  milk  sugar  brought  out  by  the  sand  ?    A.  It  is  dissolved  out  by  the  ether. 
Q.  That  is  the  way  you  explain  how  the  use  of  the  sand  interferes  with,  or  alters  the  wai^  of,  Hhm 
non-fattysolidsr    A.  Tes.       " 
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Q.  By  yrbioh  of  the  two  methods — ^Wanklyn's  method,  or  the  other— do  you  extract  the  greatest 
qoajkHtj  of  fat  ?    A.  The  sand  method. 

Q.  In  the  method  that  you  have  been  speaking  of  do  you  use  ether  ?    A.  Tes. 

Q.  That  is  for  the  extraction  of  the  fat  ?  A.  Tee.  The  method  will  be  perfectly  familiar  to  all  the 
gentlemen  behind  yon.    The  sand  is  pat  in  the  Soxhlet  apparatus  and  boiled  for   seyeral  hours. 

Q.  Now  here  is  another  quotation  from  Thb  Analyst  of  April,  1882. — *'  At  Proskau,  in  1879,  the 
aTorage  of  non-fatty  solids  was  8*42  per  cent.*'  ?    A.  That  is  a  portion  of  the  same  paper. 

Q.  Tes.  "  Dr.  P.  Vieth  further  stated,  as  the  result  of  18  months'  experience  in  England,  that 
9^  per  cent,  as  a  standard  for  non-fatty  solids  is  too  high  ?  A.  I  find  that  in  Dr.  Bell's  book,  and  I 
think  it  is  a  most  unfair  quotation.  It  is  on  page  27,  and  it  is  a  quotation  taken  out  without  taking 
the  context  with  it,  where  he  says :  '*  I  am  fully  aware  that  those  figures  just  communicated  to  you 
cannot  he  compared  directly  with  figures  obtained  by  Public  Analysts,  as  the  methods  of  analysing 
difrer.** 

Mr.  Sutton :  It  is  the  truth,  but  not  the  whole  truth. 

Mr.  Oottingham :  "  At  the  dairy  experimental  station  at  Kiel,  ten  cows  are  kept  exclusively  for 
Ibe  purpose  of  making  experiments."  This  is  a  paper  read  before  the  Public  Analysts'  Society  by 
Dr.  'Vieih,  on  the  15th  March,  1882.  He  speaks  of  his  researches  at  Baden,  then  at  Kiel,  and  he  brings 
o«t  the  result  of  his  experiments  at  Kiel  thus  {See  Analyst)  : — 

**  In  the  year  1878 Total  Solids  12*43  per  cent.     Fat  3*70  per  cent. 

„  1879  „  1213  per  cent.      „    3*42  per  cent. 

„  1881  „  11*93  per  cent.      „    3*40  per  cent. 

**The  lolidB  not  fat  generally  fall  between  8*6  and  9.0  per  cent." 

Q.  What  do  you  say  to  this?  A.  I  say  that  the  whole  of  it  is  done  by  a  different  process ;  therefore 
it  ia  not  comparable  with  our  9  per  cent,  standard.  I  quite  agree  that  from  that  process  the  standard 
would  have  to  be  lowered  from  9  per  cent,  to  8-5.  As  we  have  no  intention  of  changing  the  process,  we 
eannot  change  the  standard,  and  all  that  will  not  apply. 

Mr.  Ck>ttingham :  I  have  just  one  more  question  to  ask  you.  Is  the  process  suggested  by  this 
writer,  Dr.  Vieth,  the  best  process  or  not  ?    A.  It  is  not  in  my  opinion.    It  is  not  in  Dr.  Yieth's 


Be-examined  by  Mr.  Hopkinson : 

Q.  He  is  Analyst  for  a  Daiiy  Company  ?    A.  Tes,  he  is  Analyst  for  a  Dairy  Company. 
Q.  In  that  paper  Dr.  Vieth  is  speaking  of  the  best  way  to  get  out  the  whole  of  the  fat  ?   A.  Certainly. 
Q.  I  suppose  the  Somerset  House  process,  or  the  Soxhlet  process,  is  a  good  way  of  getting  out  all 
the  fat?   Is  it  as  good  a  way  as  the  Wanklyn  process  or  better  ?    A.  The  Soxhlet  process  will  get  out 

Q.  Therefore  certain  things  appear  as  fat  which  ought  to  appear  as  non-fatty  solids  ?    A.  Tes. 

Q.  And  therefore  as  a  standard  ?    A.  It  would  be  too  low  to  be  applicable  to  any  other  process. 

Q.  Have  yon  by  experiment  yourself  tried  whether  the  use  of  that  process  or  the  Somerset  House 
I  does  in  faet  take  out  something  which  is  not  fat,  and  which  is  weighed  as  fat  ?  A.  I  have  tried 
Wfli.  Soxhlet*s  method  I  have  tried  many  times,  and  sometimes  a  considerable  proportion  of  the  non- 
fiilj  solide — ^milk  sugar,  is  in  fact  brought  out. 

Q.  And  that  appears  in  the  analysis  as  though  it  were  fat?  A.  Tes.  I  have  tried  the  Somerset 
HcNiae  process  during  the  last  three  weeks,  and  I  assert  that  something  like  10  per  cent  on  the  average 
ef  what  is  extracted,  when  that  process  is  strictly  carried  out,  is  not  fat,  but  milk  sugar. 

Q.  Have  you  tried  a  number  of  samples  and  analysed  them  by  both  the  Wanklyn  process  and  the 
fikmienet  House  process  ?    A.  Tes,  about  80  samples. 

Q.  Ab  the  result  of  those  analyses,  which  method  do  you  think  is  the  better  method  for  arriving  at 
the  amount  of  solids  not  fat  ?  A.  I  do  not  think  that  any  two  persons  can  work  alike  by  the  Somerset 
Honae  process,  and  I  do  not  think  it  will  give  you  reliable  results. 

Q.  The  same  milk  may  give  diflerent  results  in  different  analyses  by  the  Somerset  House  process  ? 
A.  Jm^  that  I  found  1^  aotoal  experiment.  t 
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Q.  Have  you  found  the  Wanklyn  prooees,  with  the  same  milk,  alwayi  giiw  the  reiiilt  7  L,  Not 
exactly  the  same,  but  a  man  wh«  understands  the  work  properly  would  not  make  a  differenoe  of  masm 
than  one-half  per  cent,  of  water. 

Q.  The  Wanklyn  process  substantially  'gives  constant  results  ?  A.  You  have  it  here  in  three 
different  analyses  by  different  men,  by  the  Wanklyn  process,  unknown  to  one  another ;  the  water  does  not 
differ  more  than  *2  per  cent. 

Mr.  Oottingham :  One  goes  up  as  high  as  10  per  cent,  of  adulteration.  There  are  not  two  who 
agree. 

The  Witness :  I  purposely  omitted  one — the  10  per  cent. — that  is  a  foorth. 

Mr.  Hopkinson :  If  you  used  the  Somerset  House  process  for  a  number  of  samples,  woild  yon  be 
sure  that  that  standard  was  too  low?  A.  I  do  not  think  you  could  possibly  take  that  for  founding  a 
system  upon.    The  Somerset  House  process  could  not  possibly  be  taken  for  founding  a  standard  upon. 

Q.  Is  the  reason  of  that,  that  in  the  Somerset  House  process,  or  the  Sozhlet  process,  yon  tak^  out  as 
fat  a  great  deal  that  is  not  fat  ?  A.  That  is  part  of  the  reason;  but  I  think  two  more  reasons  should  be 
pointed  out.  The  instructions  given  for  the  Somerset  House  process  are  not  definite  instructions  as  to 
dryness. 

Mr.  Ck>ttingham :  Pardon  me,  I  must  object  to  this.  This  gentleman  cannot  possibly  tell  what 
instructions  are  given  at  Somerset  House. 

The  Witness :  I  am  referring  to  Dr.  Bell's  printed  book.  I  will  alter  my  answer  by  saying  Dr. 
Bell's  process,  if  you  like. 

Mr.  Hopkinson  :  Ton  take  the  instructions  as  to  time  given  ?  A.  I  take  the  instructions  as  to  time. 
I  say  it  is  not  a  specific  drying  down  to  a  certain  point  for  which  instructions  are  given ;  the  instructions 
are  that  it  is  to  be  dried  only  to  a  pasty  condition.  There  are  no  two  of  us  in  this  Court,  even  chemists 
who  would  agree  exactly  as  to  what  a  pasty  condition  is.  Then  if  that  condition  is  altered  ever  so  littie* 
the  amoimt  of  milk  sugar  extracted  would  be  altered. 

Mr.  Hopkinson :  I  have  more  witnesses  whom  I  might  call,  but  I  only  propose  to  call  this  next 
gentleman,  Dr.  Blyth. 

Dr.  ALEXANDER  WINTER  BLTTH,  swobn.— Examined  by  Mr.  Hopkinson  : 

Q.  I  think  you  are  Medical  Officer  of  Health  and  Public  Analyst  for  Marylebone  ?    A.  I  am. 

Q.  Do  you  think  the  Wanklyn  process  is  a  substantially  fair  one  for  arriving  at  whether  milk  is 
adulterated  or  not  ?    A.  I  do. 

Q.  If  that  process  is  used,  what  should  you  say  is  the  proper  minimum  standard  to  adopt  for  the . 
non-fatty  solids  ?  A.  A  safe  Umit  is  9.  I  have  always  held  that  it  is  too  low ;  but  still  I  tiihik  it  is  a 
safe  limit  to  work  with,  and  I  work  with  it.  According  to  my  individual  experience  it  is  too  low.  I 
have  never  found  a  healthy  cow  give  milk  so  low  as  9  although  I  work  to  tiiat  limit. 

Q.  As  applied  to  the  analysis  of  milk  of  a  dairy,  would  you  say  Mr.  Estoourt's  method  bdng  used  that 
milk  had  been  watered  if  the  non-fatty  solids  fell  below  9 — could  you  say  so  safely  ?    A.  Yes. 

Q.  I  think  you  have  actually  written  a  work  on  the  subject  of  milk  analysis,  and  you  have  paid 
great  attention  to  the  subject  ?    A.  I  have. 

Q.  With  regard  to  analysing  decomposed  milk,  can  you  obtain  any  trustworthy  results  from  it  ? 
A.  Only  under  certain  conditions ;  under  ordinary  conditions  you  certainly  cannot. 

Q.  Would  you  say,  that  adding  to  the  actual  results  of  your  analysis  so  much  for  loss  by  decom- 
position per  week  would  bring  you  to  any  accurate  results  ?  A.  No,  that  would  be  most  uujust ;  because 
I  have  found  from  experiment  that,  if  pure  drinking  water  is  added  to  milk,  the  decomposition  is  very 
much  less  than  if  water  containing  sewage  contaminations  is  added  to  milk.  There  you  get  a  different 
growth  altogether ;  you  get  different  microscopic  appearance,  and  the  growth  is  veiy  much  more  rapid. 

The  Recorder :  The  growth  of  decomposition  ?  A.  .Oh  yes.  The  growth  of  miorosoopie  rar^mwmtt 
are  the  cause  of  decomposition. 

Mr.  Hopkinson :  If  there  were  an  average,  would  that  lead  to  grossly  inaocmrate  revolts  as  to  a 
particular  specimen  ?    A.  Tea. 

Q.  If  the  original  composition  of  milk  is  sought  to  be  arrived  at  by  an  analysis  of  the  milk  when 
decomposed,  and  an  additi(m  is  made  to  it  of  so  much  per  week  for  loss  l^  doeompoiHioii,  ^vould  yon 
say  that  the  result  was  antrastwarthy  ?    A.  Certainly. 


TBE  ANALYST.  215 


G^ross-ezamixied  by  Mr.  CottinghAm : 

Q.  Do  joa  mean  to  say  that  yon  cannot  safely  analyse  any  milk  after  a  certain  number  of  days — 
bow  many  days  ?  A.  I  could  not  state  the  time,  and  I  never  said  that.  Of  course  if  the  adulteration 
ia  yery  large  yoa  can  tell  even  in  putrid  milk. 

Mr.  Cottingham :  What  do  you  say  is  the  interval  of  time  from  the  milking  of  the  cow  witbin  which 
a  sample  shonld  be  analysed — ^what  is  maximum  interval  ?  A.  I  could  not  say  at  all.  It  may  be  very 
great  under  certain  conditions ;  in  cold  weather  (»>  in  an  ice-house  it  might  be  analysed  a  year  after. 

Q.  Say  in  the  months  of  April  and  May.  How  many  days  do  yon  say  might  intervene  so  as  to  leave 
a  sample  in  a  soiBciently  reliable  condition?  A.  It  is  impossible  to  say,  unless  you  tell  mc  the  conditions 
under  which  that  sample  is  kept. 

Mr.  Cottingham :  I  think,  Sii',  it  would  probably  be  the  most  convenient  thing  for  me  to  call  my 
witnesses,  and  then  address  yoa  afterwards.    Mr.  Gully  does  not  object  to  that  course. 

Mr.  BIOHARD  WABDLE,  swobn.— Examined  by  Mr.  Ferguson  : 

Q.  You  are  a  farmer  at  Weston  Underwood,  and  the  appellant  in  this  case  ?    A.  Tes. 

The  Becorder :  Where^is  Weston  Underwood  ?  A.  In  Derbyshire,  about  six  miles  north-west  of 
of  Derby,  near  Keddleston. 

Mr.  Ferguson :  Does  the  morning  milk  and  the  evening  milk  go  at  the  same  time  to  Manchester  ? 
A.  Yes,  both  at  the  same  time. 

Q.  I  suppose  it  leaves  your  premises  in  the  same  state  as  it  comes  from  the  cows  ?    A.  Exactly. 

Q.  Do  you  superintend  the  dairy  arrangements  yourself  ?    A.  Generally. 

Q.  You  never  put  water  in  the  milk  ?    A.  There  is  not  a  drop  put  in. 

Q.  Nor  do  you  allow  other  people  to  put  it  in  ?  A.  I  always  order  them  not  to  do.  I  have  always 
gtveQ  strict  orders  that  none  shotild  be  put  in. 

Q.  At  some  farms  they  rinse  the  cans  out  with  a  liberal  allowance^of  water  ?  A.  That  is  the  case 
very  often,  but  we  do  not  do  it  with  ours. 

Q.  Did  you  see  this  milk  sent  off,  about  which  this  complaint  was  made  ?    A.  Yes,  I  did. 

Q.  Were  your  cows  at  the  time  in  the  fields,  or  kept  in  the  sheds  ?    A.  Altogether  in  the  sheds. 

Q.  It  is  not  a  good  time  of  the  year  for  the  milk  ?  A.  It  is  generally  considered  a  very  poor  one. 
It  is  generally  weaker  at  that  time  of  the  year  as  far  as  our  experience  goes. 

Q.  Why  is  that  ?  A.  I  really  cannot  tell.  I  know  that  it  is  a  result,  so  far  as  our  observ&tion  goes 
*  with  eheeee-making.  We  can  always  make  a  very  much  greater  amount  of  cheese  in  the  autunm  than 
we  can  during  the  spring  months,  from  the  same  quantity  of  milk. 

Q.  I  suppose  it  has  something  to  do  with  the  food  ?    A.  Yes,  and  then  the  period  of  the  year — the 

milk  is  not  supposed  I  believe  to  be  so  good  just  after  calving,  and  cows  calve  just  about  that  time  of  the 
year. 

Q.  I  suppose  at  that  time  of  the  year  you  eat^ip  the  remains  of  the  winter  food.    A.  Yes,  and  food 

has  not  been  good  at  all  during  the  last  few  years— during  these  wet  seasons. 

Q.  Wet  seasons  make  a  difference  ?    A.  A  very  great  difference  in  the  fodder. 

Q.  And  consequently  in  the  milk.  I  beUere  you  axe  a  Member  of  the  Farmers*  Society  7  A.  There 
is  a  sort  of  association  in  Derbyshire. 

Cross-examined  by  Mr.  Gully : 

Q.  How  many  cows  have  you  ?    A.  We  vary  a  little. 

Q.  How  many  had  you  in  April  ?    A.  88  or  84. 

Q.  In  how  many  cans  would  their  milk  be  put  in  the  morning  ?    A.  Two  at  that  time. 

Q.  Do  yom  mean  that  there  would  be  the  milk  of  16  cows  put  into  one  can  ?  A.  Something  like 
that.    There  were  two  full  cans. 

Q.  It  would  represent  an  average  of  about  16  or  16  oows — each  can  7  A.  Yes,  I  suppose  so — some- 
thing of  that  sort. 

Q.  You  have  had  complaints  about  your  milk  from  Mr.  Halewood  ?  A.  Mr.  Halewood  wrote  to  me 
in  January.    That  was  the  first  and  only  complaint  I  had  from  him. 

Q.  Did  yoa  see  him?    A.  No. 

Q.  Did  he  skew  yoa  aa  analysis  he  had  got?   A.  He  wrote  and  told  me  he  had  had  an  analysis  made. 
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Q.  Did  he  tell  yon  that  he  had  had  the  milk  analysed  and  that  he  had  foond  that  it  was  adulterated 
with  7  per  cent,  of  water  ?  A.  I  do  not  know  whether  he  named  the  amount.  He  said  it  was  adulter- 
ated, that  he  had  had  an  analysis  made  and  that  there- was  so  much  water  in  it.  I  do  not  remember 
the  amomit. 

Q.  Was  that  in  January?    A.  In  January. 

Q.  \^a8  it  in  January  that  you  stopped  what  you  called  rinsing  ?  A.  After  I  got  that  note  from 
Mr.  Halewood. 

Q.  You  never  began  it  again  ?  A.  I  never  began  it  again  at  all.  I  may  say  that  the  rinaing  was 
about  half  a  pint  at  the  end  of  the  milk. 

Q.  Did  Mr.  Halewood  complain  or  speak  to  you  in  April  ?  A.  Tea,  but  he  never  made  any  more 
complaints  to  me. 

Q.  There  used  to  be  some  water  put  in  up  to  January  ?    A.  Tea,  just  as  I  tell  you. 

Q.  He  complained  and  said  that  he  had  got  an  analysis  shewing  that  there  was  an  adulteration 
with  water  ?    A.  Yes. 

Q.  Then  you  stopped  the  rinsing,  and  his  complaints  stopped?   A.  He  did  not  complain  afterwarda. 

Q.  How  many  men  do  you  employ  about  the  cows  ?  A.  One  with  the  cows  directly— only  one  that 
attends  to  the  cows.    As  to  milkers,  there  are  four — three  men  and  a  boy. 

Q.  When  the  milk  has  been  got,  is  it  poured  into  the  refrigerator?     A.  It  is  poured  out  of  oae 

Q.  Through  the  refrigerator  ?    A.  Over  one. 

Q.  Does  that  refrigerator  consist  of  a  winding  pipe  and  worm,  with  cold  water  in  it  ?  ▲•  It  is  a 
straight  bar  like  this^  something  [meaning  the  bar  round  the  witness-box]  with  water  running  through 
the  inside. 

Q.  Is  theie  a  tap  at  the  bottom  of  that  ?  A.  Yes,  there  is  a  tap  to  allow  the  water  to  come  in.  It 
comes  in  at  the  bottom  and  gradually  goes  up  to  the  top  and  goes  over  the  top. 

Be-ezamined  by  Mr.  Gottingham  : 

Q.  You  say  there  was  this  trifling  addition  of  water  from  the  rinsing.  What  is  the  rinsing  ? 
A.  Supposing  you  had  milk  in  a  vessel,  we  put  say  half  a  pint— that  is  usually  the  case. 

Q.  A  half  pint  of  water  ?    A.  A  half  pint  of  water. 

Q.  To  clear  out  the  milk  at  the  bottom  of  the  vessel?    A.  Yes. 

Mr.  Gully  :  Mr.  Ferguson  said  **  a  liberal  allowance.'* 

Mr.  Oottingham  :  What  do  you  say  is  the  contents  of  the  vessel  into  which  you  milk  ?  A  Abent 
three  gallons. 

Q.  Then  there  would  be  a  certain  amount  of  milk  left  in  this  vessel  ?    Yes,  hanging  round  the  side. 

Q.  For  the  purpose  of  washing  it  out  you  put  in  how  much  ?    A.  About  half  a  pint. 

Q.  You  rinse  it  and  then  put  that  into  the  chums  for  sending  off?    A  Yes. 

Q.  After  you  had  this  complaint  from  Mr.  Halewood  you  desisted  from  that?  A.  Yes ;  there  was 
not  a  drop  of  water  put  in. 

Q.  You  never  had  a  complaint  after  ?    A.  No. 

Q.  You  told  my  friend  you  saw  this  milk  taken  from  the  cows  and  sent  off  yourself,  and  yon  were 
present  during  the  whole  of  the  time  ?    A.  Yes. 

Q.  So  that  no  water  could  have  been  added  without  your  knowledge  ?    A.  There  could  not. 

Q.  You  positively  swear  there  was  none  ?    A.  I  do. 

Q.  How  soon  was  the  milk  sent  off  after  the  milking?    A.  Immediately. 

Q.  You  saw  the  cows  milked,  you  saw  the  milk  sent  off,  you  were  present  the  whole  time,  and  yon 
swear  there  was  no  adtilteration  with  water  ?    A.  I  do. 

Dr.  JAMES  BELL,  sworn  : 

The  Witness  :  Seeing  that  in  our  position  we  are  perfectly  neutral  as  between  the  defendant  and 
the  other  side,  and  seeing  tlat  there  are  grave  charges  made  against  us,  and  that  various  critioiBms 
have  been  made  upon  our  various  processes,  perbaps  your  Worship,  instead  of  allowing  either  Counsel 
to  examine  me,  will  allow  me  to  meet  all  the  points  that  have  been  brought  forward  without  any  dizeei 
examination. 
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The  Becorder :  Long  experience  in  Courts  of  Jostioe  teaches  as  that  that  is  not  the  best  way. 

The  Witness :  I  hare  not  supplied  material  to  either  counsel. 

The  Becorder :  I  dare  say  not. 

Mr.  Cottingham :  You  are  subpoenaed  by  both  sides  ?  A.  Tes,  I  am. 

Q.  You  are  subpoenaed  by  those  who  instruct  my  friend,  and  you  are  brought  down  here  on  the  part 
of  the  magistrates  ?    A.  Yes. 

The  Recorder :  Keep  to  your  leading  questions.  It  is  a  mere  matter  of  form.  You  must  examine 
the  witness. 

Examined  by  Mr.  Cottingham : 

Q.  You  are  the  Principal  of  the  Laboratory  at  Somerset  House  ?    A.  I  am. 

Q.  How  long  have  you  been  in  that  position  ?  A.  I  have  been  now  ever  since  1874  or  1875.  I  was 
then  appointed  Principal.    I  was  Deputy-principal  before  that. 

Q.  Had  you  been  in  Somerset  House  in  any  other  position  before  you  were  appointed  chief?  A.  As 
Deputy-principal  of  the  Laboratory. 

Q.  How  long  have  you  been  in  the  Laboratory  altogether  ?  A.  Practically  in  the  Chemical  Depart- 
ment since  the  year  1852. 

Q.  Under  the  Food  and  Drugs*  Act  you  were  appointed  referee  ?    I  was. 

Q.  You  have  examined,  I  suppose,  a  great  variety  of  articles  for  the  Customs*  Board,  the  Board 
of  Admiralty,  and  samples  of  adulterated  food  ?    A.  Yes. 

Q.  At  the  request  of  the  Magistrates  for  the  City  of  Manchester,  did  you  analyse  two  samples 
of  milk  sent  up  to  you  in  this  case?    A.  Yes,  I  did. 

Q.  Nos.  203  and  204  T  A.  Nos.  208  and  204.  In  the  case  of  203,  the  non-fatty  solids  were  8*20 
and  2-82  of  fat,  but  they  slightly  differ  in  the  certificate  I  think.  Those  are  the  results  I  have  averaged 
in  pencil  from  the  book.    I  do  not  know  whether  it  corresponds  within  i^g  or  j^i^  with  what  you  have. 

Mr.  Gully :  8*20  and  2*80  is  what  we  have  ?  A.  Yes,  they  were  done  in  duplicate.  In  the  second 
ease.  No.  204,  the  non-fatty  solids  were  8*04  and  8*01.  I  suppose  it  will  be  about  802  in  the  certificate  1 1 
Mr.  Gully  :  And  3'01  fat  ?  A.  Yes,  and  fat  3*01.  So  that  here  we  have  8*20  of  non-fatty  solids  in 
No.  203,  and  2*80  fat,  making  together  11*00,  and  to  that  we  added  j'^^  for  loss  by  decomposition, 
making  together  11*38.  In  the  other  case  the  non-fatty  eoUds  were  8*01  and  the  fat  3*01,  and  adding 
^0  to  that  makes  11*40  of  total  solids.  Now  in  the  case  of  No.  204,  it  will  be  noticed  that  Mr.  Estcourt 
made  the  total  solids  11*43,  and  on  the  hearing  of  the  case  before  the  magistrates  I  was  perfectly 
ignorant  of  the  result  of  Mr.  Estcourt's  analysis,  when  I  stated  that  our  allowance  for  loss  through 
decomposition  was  ^^q,  so  that  we  practically  agree  within  a  few  hundredths  with  the  result  obtained 
by  Mr.  Estcoart,  and  in  the  other  case  a  similar  agreement  occurs. 

Mr.  OuUy:  I  think  not;  it  is  between  11*00  and  11*21?  A.  Then  with  regard  to  the  scale  of 
•Uowance,  that  is  founded  on  a  long  series  of  carefully  conducted  experiments ;  and  from  those  experi- 
ments we  have  deduced  the  ordinary  amount  of  decomposition,  or  loss  that  occurs  through  decomposi- 
tion, in  the  samples  by  keeping — and  our  scale  is  founded  upon  those  results.  That  method  is  perfectly 
■eientific,  and  a  similar  arrangement  occurs,  for  instance,  in  the  determination  of  the  specific  gravity 
of  beer  upon  which  our  Board  pay  a  drawback  of  over  half  a  million  a  year ;  and  the  mode  in  which  the 
seale  was  determined  was  founded  upon  actual  experiments  in  that  case ;  and  the  system  or  principle  is 
exactly  similar  and  analogous  to  the  principle  that  we  have  adopted  in  the  present  case  for  making  these 
aUowanoes  on  kept  milks. 

The  Becorder :  If  I  understand  you  aright,  with  the  addition  of  *88  per  cent,  for  decomposition,  you 
do  arrive  practically  at  the  same  analysis  as  Bir.  Estcourt  arrived  at  without  making  any  allowance  for 
deoompoaition  ?    A.  Yes,  quite  so. 

The  Becorder :  If  that  is  so,  that  part  of  the  case  becomes  unimportant. 
Mr.  Gully :  Except  upon  the  question  whether  the  addition  is  a  thing  of  any  value. 
The  Becorder :  If  they  both  arrive  at  practically  the  same  analysis,  then  the  result  must  depend 
opcA  whether  the  amount  alleged  on  the  one  hand  to  prove  adulteration  is  conclusive  proof  of  the 
ainiftcration  or  not. 
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Mr.  Golly :  Ezoept  this— that  they  do  not  arrive  really  at  the  same  analysis.  The  analysis  of 
Ko.  204  is  8*02  as  against  8*62  ;  and,  in  order  to  make  the  two  correspond,  Mr.  Bell  adds  on  a  figure  to 
represent  an  allowance,  which  addition  is  no  part  of  his  analysis,  but  a  figure  taken,  as  he  says,  as  the 
result  of  his  experience,  as  the  average  allowance  which  should  be  added  on  in  order*to  make  decom- 
posed milk  21  days  old  correspond  with  fresh  milk.    That  is  not  part  of  his  analysis. 

Mr.  Gottingham :  Tes,  it  is. 

Mr.  Gully :  I  say  it  is  not. 

The  Witness  :  I  say  it  is  part  of  the  analysis. 

The  Recorder :  I  do  not  care.  In  the  view  I  am  taking  at  the  present  moment--!  daresay  it  may 
be  a  wrong  one — it  does  not  seom  to  me  to  be  important  as  to  how  he  arrives  at  it.  Supposing  he  is 
wrong  in  his  analysis,  you  are  wrong  too. 

Mr.  Gully :  I  do  not  follow  you. 

The  Becorder :  If  you  both  arrive,  by  whatever  road,  at  practically  the  same  conclusion,  yon  are 
either  both  right,  or  both  wrong. 

Mr.  Gully :  No.  By  this  process  of  his,  and  by  our  process  we  ought  to  arrive  at  different  condu- 
sions.    The  same  figure  does  not  denote  the  same  milk  if  arrived  at  by  the  two  processes. 

Mr.  Ck>ttingham  :  But  the  results  of  the  analysis  are  practically  the  same  in  both  eases  and  by  the 
same  sets  of  analyses. 

Mr.  Gully :  I  say  that,  supposing  Mr.  Bell,  with  fresh  milk,  had  produced  the  result  of  8*68  of  solids 
not  fat,  or  11*38  total  solids,  that  would  correspond  to  a  higher  figure  with  us. 

The  Becorder :  Tes,  but  I  suppose  you  are  prepared  to  take  your  stand  upon  the  analyses  which 
yon  have  made. 

Mr.  Gully :  The  fresh  milk  analyses. 

The  Becorder:  Then  you  are  agreed  about  that? 

Mr.  Gully :  I  say  that  there  are  three  fresh  milk  analyses  which  all  bring  out  a  figure  which  is 
inconsistent  with  the  first  figure  of  Dr.  Bell,  and  Dr.  Bell  makes  them  consistent  by  adding  on  a  figure 
which  is  not  found  in  his  analysis. 

The  Becorder :  I  quite  agree  with  you ;  but  when  you  have  arrived  at  this  it  does  not  signify,  for  the 
purpose  of  this  enquiry,  how  you  arrive  at  the  conclusion,  if  you  are  all  agreed  that  on  the  24th  April 
this  milk  had  in  it  a  certain  amount  of  solids  fat,  and  a  certain  amount  of  solids  not  fat.  How  does  it 
signify  upon  this  enquiry  how  the  o(mclusion  is  arrived  at  7 

Mr.  Gully :  Because  we  say  that  Dr.  Bell's  8*60,  which  he  brings  it  up  to,  means  a  higher  thing 
than  our  8*60.  I  should  be  quite  content  if  it  were  put  that  his  8*60  means  no  better  milk  than  our 
8*60 ;  then  I  should  be  prepared  to  aocepi  that. 

The  Witness :  I  am  prepared  to  agree  to  that. 

Mr.  Gully :  We  are  going  upon  the  basis  that  I  accept  what  Mr.  Bell  says.  He  says  that  by  his 
additions  he  brings  out  the  same  result  as  Mr.  Estcourt.  But  take  for  example  No.  204.  It  is  an  im- 
portant point.  The  non-fatty  solids  were  8*02.  Adding  Dr.  Bell's  *38  to  that  makes  8*40  as  against 
our  8*62,  shewing  that  he  does  not  profess  that  they  are  made  to  accord. 

The  Becorder  :  What  he  says  now  is  that  practically  they  have  arrived  at  the  same  conclusions  hy 
different  roads. 

Mr.  Gully :  Decomposition  would  not  destroy  the  fat.  It  is  not  the  fat  that  would  be  destroyed  hj 
the  decomposition  *,  it  is  the  other  materials,  therefore  the  *d8  would  go  on  to  them. 

The  Becorder :  Is  that  so  ? 

Bir.  Gully :  Is  not  that  so,  that  the  waste  by  decomposition  would  be  in  the  non-fatty  matters  and 
not  in  the  fat.    A.  Quite  so. 

Q.  Therefore  the  '88  would  be  pat  on  the  8*02  and  would  make  8*40,  and  comparing  that  with 
8*62  it  would  not  bring  them  to  the  same  figure?  A.  Only  Mr.  Estcourt  has  got  some  fat  in  his  non- 
fatty  solids,  which  accounts  for  the  difference.  (Mr.  Estoonrt  htre  denied  that  he  used  the  ssme 
process.) 

Mr.  GuUy  :  Yon  cannot  have  your  podding  and  eat  it. 
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Hr.  Gottingham :  Toa  cannot  have  your  fat  and  attribute  it  to  our  non-fatty  Bolids.  That  is  Ui« 
mUrtake  yon  make. 

The  Beeorder :  Mr.  Estoonrt  says  that  his  non-fatty  aelids  amounted  to  8*67.  Dr.  Bell  says  from 
hia  non-fatty  robstanoes  he  arriyes  at  8*20. 

Mr.  Golly :  Dr.  Bell  says  that  a  certain  amonnt  has  disappeared.    We  say  that  is  not  correct. 

The  Beeorder :  I  see  now  what  I  could  not  understand  before.  Tou  are  very  nearly  agreed  as  to 
irtiat  the  non-fatty  solids  were  when  the  milk  was  fresh.  I  do  not  see  that  there  is  much  difference 
between  you. 

Mr.  Gully :  There  is  a  considerable  difference. 

The  Beeorder :  According  to  Mr.  Estcourt,  the  non-fotty  eolidi  were  8*67. 

Mr.  GuUy :  Arrived  at  by  his  process. 

The  Beeorder :  According  to  Mr.  Bell  his  calculation  produced  8*68. 

Mr.  Gully :  Assuming  it  were  done  upon  fresh  milk. 

The  Beeorder :  It  seems  to  me  a  very  small  difference. 

Mr.  Gully :  It  is  what  our  witnesses  were  going  into  in  some  detail.  Th^  say  that  their  process 
ons^t  always  to  shew  in  pure  milk  at  least  9  or  9*8  per  cent,  of  non-fatty  matter  and ;  they  say  that  if  yon 
^yply  to  the  same  milk  Dr.  Bellas  process,  you  would  have  as  a  result  less  than  9  or  93.  Tou  would 
haTe  a  smaller  result  upon  the  very  same  sample  by  applying  Dr.  Bell's  process ;  therefore  the  figures  do 
not  compare. 

The  Beeorder :  I  understand  that.  Now,  what  I  mean  is :  that  you  have  both  arrived  at  the  con- 
clusion I  have  just  mentioned,  whatever  your  prooessea  may  be.  It  seems  to  me  that  you  are  placed  in 
this  difficulty ;  that  if  you  shew  that  Dr.  Bell  is  wrong,  you  have  to  shew  that  you  under-estimated  the 
non-fotty  solids. 

Mr.  Gully :  If  Dr.  BeU  accepts  our  view  that  no  pure  milk  ought  to  have  less  than  9  per  cent,  of 
non-fatty  solids,  those  figures  prove  our  case. 

Mr.  Ck>ttingham :  They  do  not  indeed.    The  Beeorder  is  perfectly  right. 

BCr.  Gully :  He  will  be  glad  to  hear  you  say  so,  Mr.  Cottingham. 

The  Beeorder :  If  you  shew  that  Dr.  Bell's  process  does  produce  a  less  amount  of  non-fatty  soUds 
than  your  process  does,  then  no  doubt  you  would  be  able  to  shew  that  this  milk  is  better  than  you  make 
it.    That  is  all. 

Mr.  Gully :  No,  it  does  not  come  to  that. 

The  Beeorder :  It  does. 

The  \^tness :  Most  certainly  it  does. 

Mr.  Gully :  Even  lOlowing  the  '88  to  be  added,  it  is  not  so. 

The  Beeorder :  Assuming  at  the  present  moment  Uiat  the*  figures  cmne  to  be  the  same,  then  if  you 
prcyre  that  Dr.  Bell's  process  of  analysis  of  the  same  milk  produces  a  less  quantity  of  non-fatty  solids 
ttian  the  Wanklyn  process,  then  you  will  have  proved  that  this  milk  was  better  than  Mr.  Estoourt  says 
ilwas. 

Mr.  Gully :  I  think  not,  for  this  reason — Dr.  Bell's  8*20,  speaking  somewhat  roughly,  would,  I 
believe,  correspond  to  the  8*67  brought  out  by  our  process. 

The  Beeorder :  That  seems  to  be  so. 

Mr.  GuUy :  I  agree  in  that.  I  submit  if  that  were  so,  then  this  would  shew  a  result  got  out  by  him 
oi  8-67  or  8*58  by  our  process.  I  am  leaving  out  the  -38  altogether,  though  I  agree  it  is  a  most  im- 
portant question.  The  two  points  upon  which  I  rely  are  these— first  of  all  that  pure  milk  cannot  sbew 
kaa  than  9  per  cent,  of  solids,  not  fat,  and  seeondly  that  you  cannot  rely  at  all  upon  the  analysis  of  a 
deoomposed  specimen  of  milk. 

The  Beeorder :  I  perfectly  understand.  With  regard  to  the  second  point  what  I  am  now  saying  is. 
Why  need  you  care  about  whether  Dr.  Bell's  analysis  is  comparatively  worthless  or  is  valuable,  if  it  pio- 
dooes  the  same  results  as  you  arrive  at? 

Mr.  Gully :  I/it  does,  I  quite  agree.    Why  need  I, ^but  I  should  like  to  know  what  Dr.  Bell's 

evidsnce  is  before  I  say  that. 

The  Beeorder :  Do  you  follow  me  ? 

The  Witness:  Quite  so. 

Mr.  Gully:  If  he  sayi  that  this  milk  when  fresh  was  only  worth  8*67  even  if  tested  by  our  prooess. 

The  WItneu :  Our  results  agree  with  yours. 
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Mr.  Oottingham :  The  results  are  the  same.  The  scientific  conclusions  to  be  drawn  from  those 
results  are  toto  calo  different. 

The  Recorder :  I  understand  quite  and  am  prepared  to  give  my  decision  upon  it  if  necessary. 
That  question  of  decomposition  appears  to  me  not  to  be  a  question  of  value  now  in  this  appeal,  as  I 
understand  the  case  at  present. 

Mr.  Cottingham :  It  never  was. 

The  Beoorder :  Let  us  have  it  perfectly  clear,  because  these  subjects  are  perhaps  almost  as  new  to 
me  as  they  are  to  you,  so  we  had  better  have  no  misunderstanding.  What  I  understand  is  this :  that 
Dr.  Bell  practically  does  not  differ  in  his  analysis  of  this  milk  from  Mr.  Estcourt. 

Mr.  Cottingham :  Except  in  the  process  used. 

The  Recorder :  In  the  analysis. 

Mr.  Gully :  If  he  does  not,  and  if  he  accepts  this — that  this  milk  when  fresh,  tried  by  Wanklyn*s 
process,  produced  only  8*67,  then  that  is  all  he  is  asked  to  admit  about  it.  Then  I  say,  further,  that 
that  is  the  proper  process. 

The  Witness  :  Your  Worship,  I  agree  as  to  the  figures.  The  learned  counsel  is  wrong  in  saying 
that  the  process  used  by  Mr.  Estcourt  is  Wanklyn's  process.  It  is  not.  I  say  that  he  has  praotioallj 
lapsed  into  our  drying  to  a  constant  weight  (Mr.  Estcourt  here  demurred  to  this  statement) ;  therefore 
we  agree  in  our  results.    That  is  the  explanation  of  it. 

Mr.  Gully  :  If  it  be  so,  perhaps  you  will  let  the  conviction  stand  at  once. 

The  Recorder  :  I  am  sorry  to  interrupt  you  so  often,  but  this  is  quite  a  novel  kind  of  question  to 
me.  Mr.  Wanklyn  and  Mr.  Estcomrt  I  daresay  might  arrive  in  ninety-nine  cases  out  of  a  hundred  at 
the  same  result,  but  they  do  adopt  a  different  process  in  one  particular :  one  of  them  weighs  the  fat  and 
the  other  weighs  the  non-fat,  and  they  deduct  the  other  weight ;  but  the  conclusion  they  would  come  to 
would  nearly  always  be  the  same  ?    A.  Yes. 

Mr.  Gully :  I  will  call  it  Estcourt's  process.  According  to  our  evidence,  the  thing  is  the  same  for  all 
practical  purposes.  The  admission  that  we  should  like  to  have,  if  Dr.  Bell  is  prepared  to  go  so  far,  is 
this :  that  testing  by  Mr.  Estcourt*8  process — ^which  I  shall  ask  you  to  ^y  was  for  practical  purposes  the 
same  as  Wanklyn*s — testing  properly  by  that  process,  when  the  milk  was  fresh,  the  analysis  shewed  that 
the  solids  not  fat  were  8*67.  That  is  the  first  point.  Then  I  should  ask,  further,  that  where  you  find 
that  result  taken  by  that  process  it  shews  an  adulteration,  in  so  far  as  it  shews  a  result  less  than  9  per 
cent,  of  solids  not  fat. 

The  Recorder :  Yes,  I  quite  understand  it.    That  point  Dr.  Bell  does  not  agree  with. 

The  Witness :  That  is  the  second  part  of  the  question. 

The  Recorder :  There  has  been  a  good  deal  of  evidence  about  that  first  point,  but  that  point  dis- 
appears  now,  and  the  time  has  not  been  at  aU  thrown  away. 

Mr.  Gully :  Do  not  let  me  for  a  moment  mislead  you  in  this.  I  do  not  say  that  the  other  prooeas 
of  Mr.  Bell  by  which  he  adds  on  that  allowance  for  decomposition  is  correct.  I  think  when  you  hear 
the  rest  of  Mr.  Bell's  evidence  in  which  he  will  question  our  process,  you  will  find  that  that  quession  is 
material. 

The  Recorder :  I  can  understand  it  being  a  most  interesting  question,  but  I  do  not  see  that  it  affocts 
the  matter  now. 

Mr.  Gully :  If,  when  Mr.  Bell's  evidence  is  over,  you  say  it  does  not  affect  it,  I  will  not  say  anything. 

The  Recorder:  Then  I  will  discharge  both  of  you  from  any  further  argument  with  regard  to  the 
process  by  which  the  parties  mutually  arrive  at  the  analysis  which  was  made  by  Mr.  Estcourt,  and  which 
is  admitted  now  on  all  sides  to  be  substantially  correct.  Now  the  point  in  question  is,  whether  that 
analysis  proves  in  criminal  courts  beyond  all  reasonable  doubt  that  there  must  be  water  in  the  milk. 

Mr.  Cottingham  :  That  reaUy  is  the  ultimate  question. 

Mr.  Gully  :  I  quite  agree. 

Mr.  Cottingham :  Of  course  you  know  what  Wanklyn's  analysis  is?    A.  Yes,  I  have  stated  so. 

Q.  I  presume  you  have  resorted  to  it  upon  certain  occasions  and  yon  rejected  it  ?  A.  Yes,  we  first 
tried  Wanklyn's  process  most  religiously.    We  tried  to  work  it,  but  we  found  it  varied  so  in  the 
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mpi^  done  in  the  same  way  that  we  did  not  oontinne  it.  It  yaricd  from  2/lOthB  to  8/10th8  of  differenoe 
—I  believe  that  I  am  not  oTerstating  it,  and  I  think  that  in  Mr.  Hehner's  paper  which  has  been  read 
beforo  the  Court  to-daj  it  will  be  foand  that  the  range  is  nearly  the  same. 

Q.  From  *2  to  -8  ?  A.  At  all  events  from  '8.  I  remember  it  varied  from  '3  to  '8.  The  great 
difficolty  was  to  dry  samples  always  to  the  same  degree  of  dryness,  in  the  three  hours — in  other  words,  to 
diy  off  Ihe  same  amount  of  moisture  from  the  milk  in  that  time.  Sometimes  a  film  will  get  over  the 
top  of  the  milk  when  it  is  put  over  the  water-bath,  and  so  on,  and  that  will  interfere  with  the 
evaporation.  Henoe  we  adopted  the  other  process — that  is,  to  dry  the  non-fatty  solids  to  constant  weight, 
sod  we  determine  the  fat  as  well  as  determine  the  whole  of  the  constituents.  The  reason  that  the 
diffexenoe  arose  was  this :  that  if  you  put  two  quantities  on  the  water-bath—that  is,  equal  quantities  of  milk 
ia  the  ciq>sules,  and  then  at  the  end  of  three  hours  you  removed  them,  and  extracted  the  fat  from  them, 
yon  might  practically  get  the  same  result  or  the  same  quantities  of  fat  from  each ;  but  when  you  de- 
ducted it  from  the  total  weight  which  you  ascertained  in  each  case,  at  the  end  of  three  hours  there  would 
be  a  difference  which  varied  from  S/lOths  to  S/lOths ;  consequently,  seeing  the  uncertainty  of  getting  the 
ev»po!r»tion  carried  down  to  the  uniform  scale  or  quantity  always,  we  were  obliged  to  abandon  the 
process.  I  have  no  deubt  that  is  what  is  suggested  entirely  in  the  spirit  of  Mr.  Hehner*s  paper,  of  which 
I  entirely  approve. 

The  Recorder :  Now  will  you  tell  me,  in  popular  language,  what  is  the  process  that  you  adopt,  which 
is,  you  say,  a  better  process  ?  A.  We  always  make  our  experiments  in  duplicate.  We  weigh  out  two 
quantities,  they  are  put  on  the  water-bath  until  they  attain  near  dryness,  not  quite — not  quite  so  much 
■8  if  evaporated  for  three  hours,  but  until  the  moisture  is  practically  gone  or  really  gone.  We  then  take 
and  treat  them  with  pure  ether,  and  extract  the  fat  from  the  total  solids. 

The  Becorder :  Are  you  certain  when  yon  extract  the  fat  from  the  total  solids  that  you  do  not  extract 
some  other  solids  at  the  same  time  ?  A.  Quite  so,  because  we  are  most  careful.  After  the  fat  is  separated 
and  dried,  we  are  most  careful  to  dissolve  the  fat  with  dry  ether,  and  ascertain  whether  any  portion  of  the 
non- fatty  solids  has  been  dissolved  out  besides  the  fat.  That  is  the  invariable  practice ;  so  that  we  prove 
absolutely  that  we  extract  nothing  from  the  total  solids  except  fat.  Then,  having  separated  the  fat,  we 
put  the  non-fatty  solids  in  the  bath,  and  we  dry  them  to  constant  weight. 

The  Becorder  :  What  is  the  meaning  of  that  ?  A.  That  is  to  say  until  they  cease  to  lose  weight. 
Then  we  get  them  dry.  The  fat  is  treated  in  the  same  way.  We  do  not  determine  one  constituent  and 
dednot  it  from  another,  but  we  determine  the  whole  of  the  constituents,  and  the  two  added  together 
ought  to  make  the  total  solids. 

The  Becorder :  Whereas  Mr.  Wanklyn  after  his  process  weighs  the  non-fatty  solids  ?    A.  The  fat. 
Q.  And  then  deducts  the  weight  from  the  other,  and  whereas  Mr.  Estcourt  weighs  the  non-fatty 
BoUds  and  then  deducts  it  from  the  other,  you  weigh  both?    A.  Yes^ 

Mr.  Cottingham :  And  compare  the  sum  of  the  weights  with  the  total  solids?    A.  Tes. 
Q.  So  that  by  that  means  you  furnish  a  test  for  the  accuracy  of  your  analysis  ?    A.  Yes. 
The  Becorder  :  When  you  weighed  the  two  together  and  then  deducted  the  one,  did  you  practically 
eter  find  any  difference  between  that,  and  the  weight  of  the  two  together  ?    A.  Not  if  the  total  solids  are 
pfoperiy  dried. 

Q.  Did  yon  ever  practically  find  that  they  had  not  been  ?  A.  With  sour  milks  there  is  a  difficulty 
in  getting  them  to  agree  exactly ;  but  the  results  are  within  practical  agreement. 

Q.  Then  there  is  no  advantage  in  weighing  each  ?  A.  We  have  to  be  extremely  careful  in  arriving  at 
reliable  results— results  that  we  can  defend  and  produce  to  the  court. 

Mr.  Cottingham :  Do  you  think  it  would  be  safe  to  simply  weigh  the  total  solids  and  then  weigh  the 
fat,  by  whatsoever  means  extracted,  and  deduct  the  weight  of  the  non-fatty  solids  ?  Would  that  be  with- 
oat  any  check  of  weighing  the  two  ?  A.  I  have  explained  to  his  Worship,  that  by  doing  that  you  have  no 
evidenoe  whatever  as  to  whether  the  water  has  been  entirely  expelled  from  the  milk~no  check  what- 

Q.  In  fact  you  would  have  no  cheek,  and  if  you  have  duplicated  your  experiment  you  may  repeat  a 
?    A.  Tes,  there  may  be  a  repetition  of  the  error,  or  it  may  be  greater. 
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Q.  There  ean  be  no  mistake  if  you  weigh  the  fat  and  weigh  the  non-fatty  solida,  and  if  the  torn  of 
the  two  weights  equal  the  wei^t  of  the  total  solids  ?    A.  Quite  so. 

Q.  That  is  a  crucial  test. 

The  Recorder :  Have  you  often  to  make  use  of  the  double  weighing  in  your  calculations.  A  We  make 
use  of  it  in  every  sample. 

Q.  Do  you  find  that  it  is  often  of  use  ?  Does  it  ever  produce  different  results  ?  A.  Sometimes  a 
difference  of  1/lOth ;  that  is  within  the  limits  of  an  error  of  experiment  between  the  two  methods. 

Mr.  Cottingham :  Would  not  a  very  small  error  in  the  amount  of  the  solids  cause  a  considenUe 
error  in  the  calculation  of  the  amount  of  adulteration  by  water?    A  I  do  not  see  the  point  exactly. 

Q.  From  a  certain  amount  of  non-fatty  solids  Mr.  Estoourt  infers  the  presence  of  4  per  cent,  of 
added  water.  Supposing  Mr.  Estoourt,  for  want  of  the  test  you  have  mentioned,  went  wrong  in  the 
weight  of  the  solids,  would  that  cause  a  considerable  difference  in  the  amount  of  added  wator  7  A  I 
understand  his  Worship  has  decided  that  question,  and  that  we  have  gone  from  it.  I  understand  your 
Worship  that  we  agree 

The  Becorder :  Do  not  say  that  I  have  decided.  It  is  a  conclusion  I  have  arrived  at,  that  you  do 
agree. 

Mr.  Cottingham :  Tou  agree  as  to  the  analysis,  but  not  as  to  the  conclusion  to  be  arrived  at  from  it  ? 
A  Of  course,  our  certificate  shews  that. 

Q.  Do  you  consider  that  the  weighing  of  the  fat  in  the  manner  that  you  have  described,  after  drying 
it,  is  very  essential  in  coming  to  a  proper  conclusion  as  to  the  amount  of  the  solids  ?  A.  Of  course ;  if  we 
did  not  we  would  not  do  it. 

Q.  Now  after  having  analysed  the  milk  in  the  manner  in  which  you  have  described,  have  you  found 
anything  in  the  milk  which  is  not  perfectly  consistent  with  genuine  milk  ?  A.  Oh,  no  ;  it  is  perfectly 
consistent  with  a  sample  of  genuine  nulk. 

Q.  Tou  can  find  nothing  that  indicates  adulteration  ?  A.  If  we  had  we  would  have  stated  so.  Of 
course  we  are  perfectly  unbiassed  in  that  respect.    An  attack  has  been  made  upon  our  Tables -> 

The  Becorder :  I  was  coming  to  that  afterwards  for  my  own  satisfaction,  but  I  thought  I  would 
leave  that  for  the  present.  I  should  like  to  hear  what  is  the  explanation  given  of  the  difference  between 
the  specific  gravities. 

Mr.  Cottingham :  Perhaps  you  will  explain  that  now  before  we  get  further?  A.  It  was  a  very 
interesting  matter,  and  we  made  several  experiments  on  the  subject.  On  page  11,  the  last  paragn^, 
you  will  find  I  have  dealt  with  the  subject.  I  state  *'  An  indirect  method  of  arriving  at  the  percentage 
of  fat  and  non-fatty  solids  was  suggested  by  Mayer  &  Clausnitzer,  and  recently  a  modification  of  their 
formula  for  calculating  the  result  has  been  proposed  by  0.  Hehner.  The  method  is  based  on  the 
accurate  determination  of  the  specific  gravity  and  total  solids  of  the  milk,  and  the  application  to  these 
of  certain  experimental  data  derive^l  from  the  specific  gravity  ef  the  fat  and  non-fatty  solids.  The 
theoretical  results,  however,  which  are  calculated  from  even  the  modified  formula  proposed  by  Hehner, 
are  in  most  instances  too  high  in  the  non-fatty  solids,  and  to  the  same  extent  too  low  in  the  fat ;  but 
the  amounts  are  sufficiently  near  accuracy,  especially  in  the  case  of  samples  of  average  quality.*'  There 
is  the  point  of  difference.  I  found  a  considerable  agreement  always  when  they  were  samples  of  avenga 
quality,  but  not  when  th^  deviated  from  samples  above  or  below  average  samples.  If  your  Worship 
win  turn  to  page  20  and  refer  to  the  two  oases  that  were  pointed  out  by  Mr.  Wigner,  1028*35  the  speoifio 
gravity,  and  10*42  the  non-fatty  solids,  and  5*66  of  fat,  your  Worship  will  see  at  once  that  that  is  a 
sample  far  above  the  average,  both  in  non-fatty  solids  and  in  fat.  The  fat  is  5*66  and  the  non-fattj 
solids  10-42. 

The  Becorder  :  Let  me  remain  at  that.  What  he  says  is,  that  it  is  unreasonable  to  assert  that  milk, 
the  specific  gravity  of  which  is  1028*35,  should  have  so  large  a  percentage  of  non-fatty  solids  and  of 
fatty  solids.  He  says  it  is  uzureasonable  to  suppose  that  such  a  thing  with  such  figures  as  those  ooaU 
oo-exist?  A  When  it  is  worked  out  according  to  the  method  laid  down  by  Mr.  Hehner,  the  result  does 
not  correspond  with  the  results  given  in  this  table ;  but  I  say  that  this  is  not  an  average  milk.  The 
non-fatty  solids  10*42  are  very  high,  and  the  fat  5*66  is  very  high ;  and  therefore  I  should  «]qpeoft  « 
•onsiderable  deviation. 
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Q.  Then  what  he  Bays  is,  that  if  it  is  good  milk  the  specific  gravity  ought  to  be  higher?  A.  Noj 
because  it  contains  nearly  six  per  cent,  of  fat,  which  reduces  the  specific  gravity.  The  more  fat,  the 
lower  the  specific  gravity  of  the  milk. 

Q.  Where  did  you  get  these  analyses  on  Table  Y.  ?  A.  Those  are  all  milks  that  were  carefully 
ooUeeled.  I  depnted  one  of  oar  gentlemen  to  go  to  different  parts  of  the  country,  and  see  the  cows 
Bilked.  He  brought  these  samples  up  direct  to  the  laboratory  to  us,  and  they  were  analysed.  Those 
•16  the  results  of  the  analyses  of  the  samples  we  obtained  ourselves  from  the  dairies  under  the  different 
fanners. 

Q.  Take  the  other  instance,  the  1035*56.  That  is  a  high  specific  gravity?  A.  Yes,  and  there  the 
aen-fatty  solids  are  9*71  and  the  fat  4*13.  There  the  fat  is  not  so  high  as  it  is  in  the  other  case  where 
the  specific  gravity  is  1028*35. 

Q.  Although  the  figures  are  surprising,  you  still  think  they  are  not  so  surprising  as  to  suggest  any 
doubt  to  your  mind  as  to  their  being  correct  ?  A.  I  think  it  will  be  shown  presently  by  Dr.  Vodcker 
that  they  are  correct.  He  has  shewn  me  two  instances  of  his  own,  and  the  results  are  quite  as 
abnormal  as  these  are,  or  at  least  differing  as  much  from  the  ordinary  averages. 

Mr.  Cottingham  :  These  specific  gravities,  and  the  soUds  put  opposite  to  them,  are  not  the  results 
of  theory  bat  what  you  have  ascertained  by  actual  analysis  ?  A.  Yes.  I  have  told  his  Worship  that 
the  whole  of  the  samples  in  this  Table  Y.,  also  those  in  Table  YI.,  are  of  our  own  obtaining,  and  can  be 
tnthenticated  as  genuine  milk. 

Q.  As  authenticated  facts  ?  A.  Yes ;  the  gentleman  who  did  it  was  one  of  the  ofiQcers  of  the  Boazd, 
and  therefore  he  was  a  responsible  person. 

The  Recorder :  A  perfectly  responsible  person  and  an  intelligent  person  might  make  a  mistake,  but 
joQ,  do  not  think  those  are  mistakes  ?    A.  I  do  not. 

Mr.  Cottingham :  Would  you  come  to  this  conclusion  with  regard  to  Mr.  Wigner*s  theory — do  you 
lay  it  does  not  apply  to  the  extreme  or  limit  cases?    A.  Quite  so.    We  find  considerabje  variation. 

Q.  And  you  say  that  these  instances  here  are  facts  outside  his  theory  ?  A.  Yes,  I  have  stated  to 
his  Worship  so. 

Q.  Supposing  that  in  the  analysis  of  this  milk  yoa  had  proceeded  on  Wanklyn*s  mode,  would  you 
or  would  you  not  have  obtained  a  higher  amount  of  fatty  solids  ? 

The  Becorder :  We  have  disposed  of  that  ?  • 

The  Witness :  We  have  disposed  of  that.  The  questioa  now,  as  I  understand, (s  whether  milk 
ooQtaining  8*6  of  non-fatty  solids— whether  the  milk  in  the  present  instance  is  adulterated. 

Mr.  Gully :  We  are  not  agreed. 

The  Becorder :  I  agree  with  you,  Dr.  Bell,  about  that. 

Mr.  QuUy:  I  put  it  as  I  did  before 

The  Becorder :  I  was  merely  simply  saying  that  the  question  for  me  is  whether  milk,  the  analysis 
ai  which  is  like  this,  must  necessarily  be  adulterated  or  not. 

Mr.  Gully :  By  analysis  obtained  by  a  certain  process — that  is  all  esential.  A  different  process  upon 
the  same  sample  will  produce  different  results. 

The  Becorder :  I  am  assuming  that  your  process  upon  this  sample  is  a  correct  one.  Somebody 
else  by  another  process  has  arrived  at  the  same  result. 

Mr.  GuUy :  It  is  enough  for  me 

The  Becorder:  I  do  not  say  that  the  process  U  a  correct  one.  I  do  not  go  so  far  as  that ;  but  I 
my  that  the  process  you  adopted  has  brought  yon  to  the  same  conolasion. 

Mr.  Gully :  As  to  actual  contents  ? 

The  Becorder:  Yes. 

Mr.  Cottingham :  The  real  question  between  us  is  this :  Assuming  that  both  sets  of  analysts  arrive 
at  Ibe  same  results,  are  the  conclusions  from  those  results  the  same,  and  if  not  which  is  correct? 

The  Becorder :  Yes. 

Mr.  Cottingham :  In  the  analysis  of  this  particular  milk  do  you  bring  the  amount  of  non-fatty 

I  within  some  of  the  instances  in  your  own  table  ?    A.  Yes.    In  the  case  of  individual  cows— that 
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is  in  the  tables  as  published  here — nearly  40  per  cent,  of  the  samples  fall  below  9  per  oent.  of  non-fatty 
■olids,  and  in  the  case  of  dairy  samples  nearly  half  of  them  fall  below  9  per  cent,  of  non-fatty  solids. 
Analysed  more  minutely,  in  Table  V.,  there  are  14*9  per  cent,  under  8*6. 

Q.  Begin  at  page  22.  Table  V.  spreads  oyer  those  four  pages  ?  A.  Table  Y.  commences  at  page  20. 
I  say  that  14'9  per  cent,  of  the  samples  fall  under  8*6  of  solids  not  fat.  28*9  per  cent,  are  over  8*6  and 
under  9*00,  and  46*00  per  cent.  9,  and  upwards.  The  variations  in  the  non-fatty  solids  range  n  the 
tables  from  1  per  cent,  up  to  11*27  per  cent. ;  and  the  fat  ranges  from  1*92  to  6*87.  There  is  only  one 
■ample  so  low  as  1*92. 

Q.  Where  is  that  ?  A.  That  is  on  page  22,  the  last  line  but  one.  Tonr  Worship  will  notice  that 
that  is  a  sample  which  would  have  passed  the  standard  of  the  Public  Analysts  so  far  as  non-fatty  solids 
are  concerned. 

The  Recorder :  I  do  not  understand  your  view  about  that. 

Mr.  Cottingham  :  He  is  speaking  now  of  the  fat. 

The  Recorder :  I  do  not  understand  for  what  purpose  you  meation  that  ?  A.  Simply  the  range— to 
point  out  to  your  Worship  the  variations  that  occur  in  the  various  constituents  of  milk. 

Q.  What  you  meant  to  show  was  that  in  some  milk  the  weight  of  fat  and  non-fatty  solids  differ  very 
much?    A.  Tes. 

Q.  This  you  mention  as  an  extreme  case  ?    A.  Yes. 

Mr.  Cottingham :  And  that,  notwithstanding  the  high  specific  gravity  ?  A.  We  have  passed  that. 
Then  in  the  case  of  dairy  samples  the  range  of  non-fatty  solids  is  from  8*5  to  9*91.  That  is  taken  from 
Table  VI. 

The  Recorder :  Then  what  were  those  other  samples  ?  A.  Individual  cows.  The  others  are  dairy 
samples.  As  to  those,  since  this  case  was  heard  before  the  Magistrates  I  h(^re  looked  over  the  samples 
in  our  books  as  to  the  places  from  which  we  obtained  them.  I  notice  that  we  obtained  some  from 
Draycott,  Eeddleston  and  Duffield.  At  Drayoott,  taking  individual  cows,  the  non-fatty  solids  were  8*6, 
the  next  one  8*97,  the  next  9*09,  the  next  8*5,  the  next  8*96,  the  next  912. 

The  Recorder :  You  say  they  are  lower  than  the  general  average  of  the  country  ?  A.  That  was  at 
the  end  of  Marcb,  and  we  should  have  expected  at  that  time  that  there  was  not  much  grass  ;  and  any 
grass  there  would  be  would  be  moist,  and  that  necessarily  affects  the  character  of  the  milk. 

Q.  Is  that,  or  n^t,  considerably  lower  than  the  average  ?  A.  No,  I  think  these  results  somewhat 
correspond  with  the  results  in  Table  Y.,  taking  them  as  a  whole.  Then  at  Eeddleston  the  non-fatty  solids 
were— 8-64,  8*B5,  9*03,  9-69,  9*93  and  882  ;  and  the  average  of  17  cows  at  Eeddleston  yielded  8-70  of 
non-fatty  solids,  and  3*21  of  fat. 

Mr.  Cottingham :  Many  of  those  samples— if  not  all — are  from  the  neighbourhood  where  the 
defendant  has  his  dairy?  A.  Yes.  The  average  sample  in  the  dairy  samples  stands  about  6  down  the 
Table  YI. 

Q.  This  Wanklyn  standard  of  9  per  cent,  was  fixed  a  great  many  years  ago  ?  A.  Yes.  I  think 
it  was  fixed  about  the  year  1874,  or  so. 

Q.  Was  that  before  the  passing  of  the  Adulteration  Act  of  1875  ?    A.  It  was. 

Mr.  Cottingham :  Do  you  consider  fat  an  important  ingredient  in  the  analysis  in  coming  to  your 
oonclusion  ?    A.  Yes. 

Q.  In  fact  you  consider  all  the  constituents — their  proportion  to  each  other  ?  A.  We  do.  We  take 
the  whole  of  the  constituents  into  account  in  dealing  with  the  sample. 

Q.  Did  you  find  in  this  milk  the  normal  proportion  of  constituents  to  each  other  ?  A.  Yes,  quite 
the  constituents  of  genuine  milk. 

Cross-examined  by  Mr.  Gully : 

Q.  Do  you  adopt  my  friend^s  phrase,  *'  normal  proportion  "  ?  There  was  rather  an  excess  of  water, 
was  not  there  ?    A.  I  cannot  say  there  was  au  excess  of  water. 

Q.  I  am  right  in  saying  that  this  does  not  shew  the  normal  proportiouB  of  solid  matter  to  water  ? 
A.  The  range  in  the  variations  of  the  various  constituents  of  milk  are  so  groat  tliat  this  falls  quite  within  it. 

Q.  You  would  get  at  an  average?    A.  It  is  below  the  average. 
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Q.  Then  it  Ib  not  the  nonnal  proportion  ;  it  is  below  ?  Ton  rely  npon  the  Table  ?  A.  I  rely  npon 
the  Table  as  the  result  of  experiments  and  investigations. 

Q.  Were  all  these  analyses  yoor  own  ?    A.  They  were  all  made  under  my  own  saperintendenoe. 

Q.  For  the  purpose  of  experimenting  to  see  what  was  the  standard?  A.  For  the  purpose  of 
aioertaining  or  iuTestigating  yariations  in  the  composition  of  milk. 

Q.  A  number  of  these  results  are  very  abnormal  ones,  are  not  they  ?  A.  They  are  wide— the  range 
isTery  wide. 

Q.  Fat  1*92  is  very  out  of  the  way  ?    A.  It  is  low. 

Q.  Leaying  this  book  out  of  the  question  altogether— if  someone  brought  you  a  spedmen  of  milk 
containing  only  1*92  of  fat,  would  not  that  raise  strong  suspicion  in  your  mind  of  skimming?  A.  If  a 
PabUe  Analyst  reported  a  thing  of  that  kind  I  should  consider  the  ease  one  in  which  the  defendant  ought 
to  parove  that  it  was  genuine  milk. 

Q.  You  would  not  think  it  unreasonable  for  anyone  to  come  to  the  oonolnalon  that  there  had  beea 
ddxnming?    A.  No,  I  think  that  is  fair  and  reasonable. 

Q.  The  same  with  a  great  many  of  these  low  figures  for  non-fatty  solids?  A.  Tes,  when  you  go 
below  8*5 1  think  there  should  be  some  evidence  on  the  part  of  the  defendant  that  the  milk  is  genuine. 

Q.  Take  for  example  the  third  item  on  page  22.  The  specific  gravity  is  1027*05.  That  ia  a  low 
speoifio  gravity,  is  not  it  ?    A.  Yes.    It  is  poor  milk.    It  has  only  8*00  per  cent,  of  non-fatty  solids. 

Q.  It  is  a  low  specific  gravity,  and  a  very  low  amount  of  non-fatty  matter — 8*00  only?    A.  Tes. 

Q.  That  is  very  low?  A.  We  have  had  lower,  only  I  have  not  included  them.  I  thought  it  in  the 
poblio  interest  not  to  do  so. 

The  Beoorder :  8*00  is  the  lowest  I  see  here?    A.  Yes. 

The  Recorder :  You  must  assume  it  is  abnormal  f    A.  Yes. 

Mr.  Oully :  Do  you  say  that  was  genuine  milk  ?    A.  Yes,  I  do. 

Q.  You  are  quite  sure  that  was  genuine  milk  ?    A.  I  have  no  doubt  whatever  at  all  about  it. 

Q.  Would  you  pass  milk  that  was  brought  to  you  for  analysis  like  that  ?  Supposing  the  Oourt  lent 
up  to  you,  at  Somerset  House,  a  sample  to  analyse  which  contained  only  8  per  cent,  of  non-fatty  matter, 
woold  you  pass  it?  A.  No,  I  should  not.  As  I  say,  I  consider  that  in  all  these  oases  the  defendant 
oo^it  to  be  called  upon  to  shew  that  the  milk  was  genuine. 

Q.  Supposing  you  found  non-fatty  matter  8*00  and  fat  2*81,  would  not  you  certiiy,  if  that  sample 
were  sent  to  yon,  that  it  had  been  adulterated  ?    A.  If  it  were  represented  as  a  dairy  sample. 

The  Beoorder :  I  suppose  what  you  mean  by  that  is,  that  the  combined  milk  of  16  cows,  producing 
noB-latty  matter,  8*00,  and  fatty  matter  2*31,  would  be  so  astonishing  that  you  would  not  believe  it  ? 
A.  Qniteeo. 

Mr.  Gully :  The  8*00  alone  would  be  quite  enough,  would  not  it  ?    A.  Tes,  we  should  not  pus  it. 

Q.  If  that  were  sent  up  to  you  as  a  specimen  without  your  being  told  that  it  was  milk'from  a  single 

eew  or  from  a  dairy,  would  not  you  refuse  to  pass  that,  and  say  that  it  had  been  adulterated  ?    A.  Yes, 

I  daresay  we  should ;  but  I  may  remark,  that  in  oases  of  this  kind,  where  it  oomes  on  the  border  line,  I 

have  invariably  written  to  the  dei^  of  the  ms^fistxatee  to  aak  aome  partieulars  as  to  the  histoiy  of  the 

ipU. 

Q.  What  is  the  lowest  that  you  find  in  your  dairy  samples  ?    A.  8*50, 1  think. 
Q.  After  adding  this  *88  in  thisoaae  yon  only  bring  this  up  to  8*58 ?    A.  Yea,  I  think  that  is  so. 
Q.  8*50  is  the  lowest  of  the  dairy  samples,  and  is  somewhat  abnormally  low  ?   A.  It  is.a  low  sample 


Q.  Would  you  pass  milk  at  850?  A.  If  the  sample  of  milk  in  every  respect  ailorded  evidenoe 
of  being  a  genuine  sample  we  should  pass  it. 

Q.  What  do  you  mean  by  that  ?  Supposing  a  sample  like  this  were  sent  up  to  you  containing  8*50 
of  solids  not  fat,  would  you  pass  that  as  a  dairy  sample  ?  A.  It  is  a  very  general  question,  because  we 
tiks  the  fat  into  account. 

Q.  Does  that  affect  the  question  of  adulteration  by  water  ?  A.  Of  oourse  it  does.  That  is  just  the 
diilorenoe  between  the  Public  Analysts  and  us.  We  take  the  whole  of  the  constitoents  into  account  We 
hsfe  erecy  desire  to  support  the  PubUo  Analysts  as  far  as  we  can,  but  we  have  always  to  consider  the 
oOiin  ai  wail.  H  it  goes  below  a  certain  point,  I  say  that  the  defendant  ought  to  be  oaUed  open  to 
fkm  ttMl  it  if  a  gonoine  san^le. 
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Q.  Toa  have  to  certify— that  is  the  dntjyoa  have  to  perfonnf  A.  We  have  to  oonaider  thexerahs 
before  doing  that. 

Q.  I  aak  yoa,  would  70a  not  oertilj  that  a  sample  had  been  adolterated,  if  sent  op  to  70a  oontainins 
8-50  per  cent,  of  non-fatty  solids?    A.  No ;  becaose  there  might  be  4  or  5  per  oent.  of  fat  upon  that. 

Q.  Ton  voold  not  do  more  than  say  that  it  was  a  sospioions  oiroomstanoe?  A.  We  ahoold  say  that 
it  was  of  low  quality  for  a  dairy  sample. 

Q.  It  would  raise  an  inference?  A.  It  might  really  be  a  very  rich  milk.  If  that  contained 
5  per  oent.  of  fat  it  wonld  be  very  rich  milk  indeed,  very  much  richer  than  milk  having  8  or  9  per  cent, 
of  non-fatty  matter  and  2*5  of  fat. 

Q.  Then  8*50  yon  would  pass  ?    A.  Tes. 

Q.  Ton  would  pass  8*4  ?  A.  That  would  depend  upon  the  fat.  If  there  was  a  good  quantity  of  fat, 
or  a  reasonable  quantity  of  fat,  we  should. 

Q.  Did  not  you  say  before  that  you  would  pass  8*4,  and  that  you  would  not  pass  8*8?  I  did  not 
give  the  answer  as  it  is  stated  there,  nor  may  I  give  you  an  answer  in  the  same  form  in  which  it  is  given 
there,  because  I  qualify  it.  If  it  contained  8*1  of  non-fatty  solids  and  a  fair  proportion  of  fat,  and  the 
ash  and  other  constituents  were  satisfactory,  or  shewed  evidence  of  a  genuine  sample,  we  should  pass  it. 

Q.  I  want  to  know  if  this  is  correct — *'  Would  you  pass  it  at  anything  under  8*5  ?  A.  I  should. 
Q.  Would  you  pass  it  at  8*2  ?  A.  No,  I  should  not.  Q.  Would  you  at  8*3?  A.  No.  Q.  Nor  at  8-4  ? 
Tes,  if  the  other  constituents  were  right.** 

Q.  Tou  draw  the  line  somewhere  between  8*3  and  8*4  ?  A.  If  it  comes  below  that  point  I  say  tlie 
defendant  ought  to  be  called  upon  to  shew  that  the  sample  was  a  sample  of  genuine  milk. 

Q.  Are  those  results  as  to  non-fatty  solids  obtained  by  your  process  ?    A.  They  are. 

Q.  Take  that  one  which  by  your  process  brings  out  8*00.  If,  instead  of  testing  by  that  process,  yoa 
had  tested  in  the  way  Mr.  Bstcourt  had  tested,  would  not  that  have  brought  out  a  larger  figure.  A.  Aa 
I  have  stated  from  the  beginning,  by  Wanklyn*s  process  we  might  get  8*3  or  8*4. 

Q.  Tou  would  get  a  larger  figure  ?    A.  Tou  might. 

Q.  Would  you  expect  a  larger  one  ?    A.  Tes. 

Q.  With  less  heating  ?    A.  Tes. 

Q.  With  your  system  you  apply  more  heat,  and  dry  more  ?  ,  A.  Tee,  we  reduce  to  constant  weight. 

Q.  Then  as  to  non-fatty  matters,  the  results  are  not  the  same  if  you  test  a  given  quantity  of  mOk 
by  your  method  and  by  his  process?    A.  Not  if  you  strictly  adhere  to  his  process. 

Q.  Or  by  Mr.  Wanklyn's  process?  A  By  Mr.  Estoourt^s  process  you  will  get  the  peroentage, 
because  he  dried  to  constant  weight. 

Q.  He  did  not  say  so  ?     A.  He  did. 

Q.  Not  practically?    A.  Practically  it  was  dried  to  constant  weight. 

Q.  He  said  he  dried  for  a  certain  time  (three-quarters  of  an  hour  I  think  it  was),  which  left  only 
5/lOOths  or  6/lOOths  of  moisture. 

Mr.  Gulty:  Tou  found  8*02  in  one  of  those  samples  ?    A.  In  the  Tables— yes. 

Q.  Take  it  by  itself.  Praetioally  8*02  is  the  same  thing  as  800,  there  is  only  '02  difleience— prac. 
tically  we  may  take  it  that  as  low  as  the  lowest,  although  it  is  a  dairy  sample  ?  A.  It  is  not  one  of  th^ 
dairy  samples. 

Q.  I  say  that  the  8*02  is  a  sample  from  a  dairy — ^it  was  the  nulk  of  15  or  16  cows  ? 

Tiie  Becorder :  I  think  you  are  wrong,  Mr.  Gully. 

Mr.  Gully :  I  was  saying  that  the  sample  which  he  produced,  No.  204,  showing  8*02  was  a  dairy 
sample  ?    A.  Tes,  that  is  so. 

Q.  I  will  leave  out  of  consideration  the  addition,  or  allowance  you  make  for  decomposition.  That 
sample  came  out  as  low  as  the  lowest  of  the  samples  from  individual  cows,  and  lower  by  '5  per  oent. 
than  the  lowest  dairy  sample  you  have  in  your  Table  YI.  ?    A.  Quite  so. 

Q.  That  was  the  actual  analysis,  and  you  added  something  on  for  decomposition  ?    A.  We  did. 

Q.  Assuming  that  that  was  correctly  added  on,  even  when  you  added  that  *88  for  deoompodtion , 
you  only  bring  it  out  8*40,  which  is  lower  than  the  lowest  dairy  sample  in  your  Table  YI  by  -10  ?   A.  Tes. 

Q.  8*50  is  the  lowest.  There  are  two  8*50,  one  8*62,  one  8*70,  and  one  8*80  ?  A.  But  there  ia  over 
three  per  cent,  of  fat  in  that  sample,  which  shows  8*02. 
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Q.  There  was  8-02  solids  not  fat,  and  there  was  8*01  of  fat  in  the  sample  yon  took  of  No.  204.  In 
TOOT  lowest  dairy  sample  in  TaUe  VI.  there  was  8*50  non-fatty  solids,  and  8*65  of  fat— still  more  ?  A. 
Yes,  we  got  over  three  per  oent.  of  fat. 

Q.  What  I  am  pointing  oat  is  that  it  is  lower  (even  after  yon  haTe  oorreoted  i^,  hoth  in  non-fatty 
sobitanees,  and  in  fatty  substances,  than  the  very  lowest  of  all  the  dairy  samples  in  Table  YL  ?  A.  It 
iionljl/lOfth. 

Q.  Ton  made  it  as  high  as  yon  did  make  it  only  by  adding  that  '88?    A.  Yes. 

Q.  How  do  yon  get  at  that  -88  ?  A.  By  the  results  of  experiments  made  as  I  pointed  out  at  the 
boginning— we  made  an  inTestigation. 

Q.  Is  that  an  average  ?    A.  It  represents  on  an  average  the  amount  of  loss  that  ooonrs. 

Q.  Is  that  the  average  of  figures  which  varied  a  good  deal  like  Table  Y. 

The  Beoorder :  I  do  not  quite  see  the  value  of  this,  Mr.  Gully. 

Mr.  Gully :  If  this  test  is  valueless  by  reason  of  adding  on  *88,  and  there  is  no  authority  for  doing 
H,  there  is  then  left  only  the  8-02,  which  would  be  admittedly  bad. 

The  Beoorder :  Ton  have  not  quite  followed  that  which  I  thought  was  the  result  of  the  former  part 
of  the  discussion,  that  by  either  of  the  scientific  processes  adopted  by  them  they  both  arrive  at  the  same 
Qoneliision,  or  they  have  arrived  at  the  same  conclusion  by  a  happy  accident.  In  either  case  both  sides 
ire  agreed  that  the  condition  of  the  milk  at  the  time  when  it  was  examined,  was  that  which  Mr. 
Eatooort  has  described.    Then  what  does  it  signify  how  he  has  arrived  at  the  result  ? 

Mr.  Gully :  I  submit  that  it  is  material  in  this  way.  We  say  that,  tried  by  our  process,  this  sample 
ihewed  soUds  not  fat,  8*67.  That,  if  it  had  been  pure  milk,  would  have  produced  at  least  9*00 ;  there- 
fore it  is  bad.  We  say  that  this  gentleman's  process  produced  a  lower  result  than  ours,  somewhat ;  and 
«e  Bay  that  in  point  of  fact  he  did  produce,  by  this  analysis  of  No.  204,  8*02  ;  and  we  say  that  if  you 
veto  take  his  analysis  to  check  ours— which  we  deny,  considering  that  we  had  other  independent 
analyses  made  at  the  same  time — if  you  are  to  take  his  analysis  as  a  check  against  ours,  then  I  say  it  is 
open  to  two  observations.  In  the  first  place,  we  object  to  his  method  of  doing  it,  which  we  say  reduces 
^  matter  of  solids,  a  fact  which  you  will  have  present  to  your  mind  ;  and  in  the  next  place,  I  say  that 
be  eaonot  add  anything  to  that  8*02,  because  it  is  a  mere  question  of  luck  whether  he  hits  the  right 
figure  or  not.  It  may  be  quite  true  that  it  is  the  average  of  a  number  of  results  obtained  with  regard 
to  the  loss  by  decomposition  ;  but  you  caimot  tell  where  in  that  average  this  particular  milk  would 
sUnd.  I  say  that  when  you  have  had  the  milk  tested,  while  fresh,  by  scientific  men  who  have  agreed 
19011  positive  results,  this  gentleman  eannot  correct  his  figves  by  a  mete  average,  which  may  not  apply 
to  this  particular  ease  at  all.  Supposing  the  average  amount  of  loss  by  decomposition  to  be  -88,  that 
maj  be  the  average  between  a  loss  ranging  from -001  to -6.  Tou  may  very  well  imagine  a  very  large  range. 
How  can  he  tell  what  the  loss  was  in  this  particular  case.  It  may  be  a  case  in  which  the  amount  of  loss 
ws8  very  small. 

The  Beoorder :  In  my  view,  this  at  present  has  been  proved — ^that  this  milk  when  analysed  pro- 
doeed  the  figures  which  Mr.  Esteourt  has  stated.  The  calculations  made  by  Dr.  Bell  with  regard  to  all 
tbe  other  specimens  of  milk,  were  made  upon  a  different  system  from  that  which  Mr.  Esteourt  adopts, 
uid  Dr.  Bell's  system  would  only  produce  a  smaller  amount  of  non-fatty  substances,  but  so  small  an 
UDoont  as  to  be  almost  inappreciable,  where  Mr.  Estoourt's  is  said  to  be  inaccurate. 

Mr.  GnUy :  I  follow ;  but  it  seems  to  me  that  the  importance  of  it  is  this.  Here  you  have,  as  I  was 
lining,  an  analysis  taken  at  the  time  the  milk  was  fresh  and  what  my  friend  really  relies  upon  in  this 
esae,  is  not  merely  Dr.  Bell*s  critical  observations  upon  our  process,  but  on  the  fact  that  Dr.  Bell  made 
^  inalysiB  of  his  own,  which  he  says  bears  him  out  in  his  opinion.  I  want  to  show  that  that  ought  to 
^  set  aside  altogether,  and  if  you  tell  me  that  you  oast  aside  Dr.  Bell's  eramination  and  analysis  of 
bis  milk  altogether,  that  you  discard  it  from  your  mind,  and  attach  no  weight  to  it,  I  have  nothing 
note  to  say. 

The  Beoorder :  I  am  not  going  to  say  that  I  discard  it  from  my  mind  and  attach  no  weight  to  it ; 
bat  I  so  &tf  discard  it  from  my  mind  in  deciding  this  ease,  that  I  think  it  is  of  no  imporlanoe  in  the 
Miiooof  this  oase  at  all. 

Ifr.  QnHy :  Then  I  do  not  know  that  it  would  be  any  nee  for  me  to  go  further. 
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The  Baoorder :  I  do  not  baj  to  a  gentleman  of  Dr.  Bell's  eminence  that  I  dieeard  hie  evidenaa  alto- 
gether. It  would  not  be  true,  to  begin  with,  but  I  do  not  think  it  is  an  element  which  will  aesisl  m/b  in 
coming  to  the  oonolusion  at  which  I  shall  have  ultimatelj  to  arriye. 

The  Witness :  Perhaps  jonr  Worship  will  allow  me  to  say  this :  The  cTidenoe  upon  whieh  we  xely 
to  shew  HbaX  our  method  is  not  quite  a  rule  of  thumb,  or  an  average  is  this :— the  allowances  are  not  in- 
rariable,  as  I  pointed  out  before.  Mr.  Hehner  in  this  case  made  the  non-fatty  solids  8*29,  and  he  made 
the  add  ^.  We  find  the  acid  onlj  a  few  dajs  afterwards  yV^.  He  came  down  onij  a  Utile  lower  than 
we  did. 

The  Witness :  I  want  to  satisfy  the  Public  Analysts,  as  well  as  the  couniel  for  the  prosecntion,  that 
we  do  not  do  thinga,  eren  in  making  tiiia  allowance,  altogether  by  rule  of  thumb.  We  have  efidenoe  in 
the  sample  itself.  It  is  add,  and  that  increases  according  to  the  degree  to  which  the  deoompoaition  has 
proceeded. 

Mr.  QuUy :  M^.  Hopkinson  is  with  me  to-day,  and  he  was  in  the  case  when  it  was  before  the 
Oourt  below :  perhaps  you  will  hear  him  upon  this  point,  and  why  he  thinks  it  is  important. 

Mr.  Hopkinson :  It  is  in  this  way— the  two  processes  really  arrive  usually  at  different  results.  The 
Somerset  House  proceas  usually  makes  the  fatty  substances  rather  more,  and  the  non-fatty  aubstanoes 
rather  leas  than  the  other  prooees.  by  reaaon  aa  Mr.  Wanklyn  aaid,  of  acertain  part  of  the  milk  sugar 
being  dissolved  and  carried  over  with  the  fat.  The  Someraet  Houae  people  have  ne  doubt  doneliieir 
best  to  make  a  proper  analyds,  but  their  fallaoy  is  this :  they  are  trying  to  compare  this  analysis  of 
Mr.  Estcourt,  made  by  Mr.  Wanklyn's  method,  with  a  standard  arrived  al  by  their  method.  That  is 
thefalla<7. 

The  Recorder :  It  appeara  to  me,  if  they  stated  that,  that  there  would  be  a  ftkUaoy  in  It,  bit  the 
difference  ia  so  very  small  that  it  does  not  signify. 

Mr.  Oottingham :  My  friend  is  in  error. 

The  Becorder :  What  I  understand  is  that  Dr.  Bell's  proceaa  of  analyaia  will  give  a  different  amount 
d  ocmatituent  parte  of  milk  from  Mr.  Estoourt's,  but  if  Mr.  Bstcourt's  analf  aia  ia  accurately  taken,  the 
difference  between  the  reault  of  Mr.  Eatoourt'a  analyaia  and  Mr.  Bell'a  ia  ao  email  that  it  doea  not 
matter. 

Mr.  HopkinaoQ :  It  appliea  here--Dr.  Bell  gets  his  standard  from  an  analysis  of  fresh  nulk,  applying 
hie  own  proceas.  He  analyses  a  sample  of  this  milk  by  his  own  method,  but  pins  a  certain  rule  of 
thumb,  whieh  our  witneeaes  have  proved,  may  be  totally  inapplicable  to  the  aample.  He  may  have 
arrived  at  a  result  tallying  with  oura  after  applying  that  rule  of  thumb,  but  he  arrivea  at  a  totally 
different  reault  when  he  acta  up  the  correct  standard  of  milk. 

The  Becorder :  It  appeara  to  me  that  thia  difference  ia  one  of  thoae  email  aomethinga  that  it  does 
not  aeem  poesible  to  give  much  weight  to  in  a  question  of  this  sort.    I  admit  it  euata. 

Mr.  Hopkinaon :  Of  course  ndther  of  those  methods  may  be  quite  accurate  in  the  amount  of  non- 
f alty  aolida  th^  airive  at ;  but  according  to  the  Someraet  Houae  people,  they  aay  that  our  method 
leavee  too  much  in  the  non-fatty  aolida,  and  we  aay  that  their  method  leavee  too  little. 

The  Becorder :  I  quite  admit  that  that  would  be  a  matter  of  very  great  nicety,  but  it  does  not 
i^ppear  to  me  Uiat  the  difference  ia  eueh  that  I  could  dedde  what  ia  practically  a  criminal  ease  upon  it, 
if  it  oMana  thai 

Mr.  HcpkiBaoii:  We  yni  it  rather  hi  thia  way.  We  have  proved  that  9  ia  the  loweat  minimum 
aaeoarding  to  our  method.  Dr.  Bell'a  evidence  doea  not  touch  that  for  a  momant.  He  doea  not  aay  thai 
for  WanUyn'a  method  9  per  cent,  of  aolida  not  fat  ia  not  the  proper  standard ;  he  only  a^a  that  by 
another  method  that  ia  not  a  proper  standard. 

The  Becorder :  If  I  understand  Dr.  Bell  rightly,  he  saja  that  9  per  oenl  taken  coxreetly  by  the 
Wanklyn  method  is  too  high  a  standard. 

The  Witness:  That  the  reault  is  not  accurate. 

Q.  Do  not  you  also  say  this :  that  although  there  may  be  variations  in  Bateourt'a  method,  yet 
idiare  it  ia  accurate,  it  produoee  9  per  cent,  of  aolids  not  fat  from  milk,  it  ia  atiU  poesible  that  that  milk 
may  be  unadulterated 7    ▲.  If  Waaktyn'aprooMa  iaioUowed  esaetlj^  the  probability  is  that  i|,wiU  be 
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Moorate,  or  within  oertalnly  a  few  tenths  of  the  method  followed  by  ob  ;  but  I  gather  that  in  the 
praaent  ease  the  contention  ia  not  between  Wanklyn's  prooeaa  and  our  process. 

Q.  Not  at  all  ?    A.  Inasmnoh  as  our  process  agrees  with  the  process  followed  by  Mr.  Estcourt  in 


Mr.  Sutton :  I  appear  for  the  Justices,  and  if  I  may  be  allowed  to  say  so,  there  is  a  conspicuous 
fallacy  in  the  mind  of  the  Court  and  in  the  mind  of  the  witness.  80  far  as  regards  this  particular 
question,  what  the  witness  says  is  quite  true :  the  result  has  become  the  same.  But  what  we  say  is  that  . 
7onr  process  is  uncertain,  in  consequence  of  the  fact  that  you  not  only  dry  your  solids  in  a  hot  water- 
bath,  but  that  having  dried  them  in  a  hot  water-bath,  you  then  take  your  solids  oat  of  it,  and  dry  them 
in  a  hot  water-oven,  and  the  effect  of  that  is  that  the  heat  you  are  able  to  apply  to  these  solid  substances 
TaiiM  io  much  from  circumstances,  over  which  you  have  no  control,  that  the  standard  yon  arrive  at  in 
each  individual  instance  is  different.  Tou  get  no  certain  result.  Therefore,  this  table  of  analyses,  or 
standard  you  have  prepared,  having  been  prepared  by  a  process  which  in  itself  is  so  liable  to  uncertainty 
as  to  be  worthless,  cannot  be  brought  forward  to  test  the  analysis  of  a  sample  of  milk  which  we  have 
obtained  by  a  jvoeesB  which  is  certain. 

The  Beoorder  :  I  entirely  agree  with  your  argument.  I  suppose  that  it  is  want  of  habit  in 
eipresaing  an  opinion  on  such  a  scientific  question  as  this  that  obscures  what  I  say.  What  I  mean  to 
say  ifl  that  the  whole  question  is  that  which  you  have  raised.  I  express  no  opinion  as  to  the  conclusion 
yoa  draw.  If  it  can  be  shewn  that  Dr  Bell's  system  of  analysis,  which  shews  that  it  may  be  good 
asllk,  ii  fallaeions,  then  his  standard  becomes  worthless. 

Mr.  Button :  That  is  a  question  of  fact. 

The  Becorder :  It  is  a  question  of  fact. 

Mr.  Sutton  :  As  a  matter  of  fact,  what  has  been  left  out  of  sight  by  the  Court  is  this :  that  our 
witneases,  who  came  into  the  box,  did  state  that  Beirs  process  cannot  be  relied  upon.  Mr.  Bell  now 
goes  into  the  box  and  says :  **  It  is  admitted  by  yon  that  my  process  is  to  be  relied  upon." 

The  Beoorder  :  No,  all  Mr.  Bell  says  is :  **  My  process  has,  by  some  marvellous  means,  brought 
out  the  same  as  yonr  process.*' 

Mr.  Sntton :  In  this  particular  case. 

The  Becerder :  I  quite  agree,  Mr.  Sutton,  that  the  important  question  is  whether  it  is  possible  the 
milk,  unadulterated,  can  have  so  low  an  amount  of  non-fatty  substaaoes  as  9  per  cent. 

Mr.  Oottingham :  The  standard  of  9  per  cent,  for  non-fatty  solids  was  Mr.  Wanklyn*s  test,  which 
most  be  taken,  together  with  Mr.  Wanklyn's  process.  Mr.  Estcourt  has  not  adopted  Wanklyn's  process, 
hot  he  has  adopted  Wanklyn's  test,  arrived  at  by  another  process  than  that  which  he  has  used. 

Mr.  Gully :  We  say  that  he  has  used  Wanklyn's  process. 

The  Becorder:  Do  not  ask  me  my  opinion,  or  I  should  give  it.  My  opinion  is  that  practically  he 
has  done  so. 

Mr.  Oottingham  :  That  we  deny ;  therefore  he  has  no  right  to  set  up  that  standard. 

The  Becorder :  Again  I  repeat  what  I  have  before  said  :  the  only  question  that  presses  me  in  the 
CMC  if  whether  it  is,  or  is  not  possible,  or  consistent  that  milk  which  only  has  in  it  this  amount  of  non- 
laify  matter  is  unadulterated.  The  knowledge  that  it  does  contain  only  that  amount  of  non-fatty 
•oHdf  may  be  arrived  at  I  do  not  care  how. 

Mr.  Qnlly :  The  only  difficulty  is  one  which  I  have  to  deal  with  before  I  get  to  your  question,  that 
is,  that  it  is  material  how  it  is  got  at.  We  say  that  8*67  of  non-fatty  solids,  by  Dr.  Bell's  process,  is 
tha  nme  thing,  or  nearly  the  same  thing  as  9  by  our  process. 

The  Becorder :  Then  go  on  if  you  think  so. 

Mr.  Gully :  That  is  what  I  say  the  evidence  is. 

The  Beoorder ;  Going  upon  that  point,  I  cannot  help  thinking  that  the  process  by  which  you  have 
■nited  at  that  point  is  wholly  unimportant.  I  quite  agree  that  the  real  question  is  whether 
Iheae  ezperimenta  are  worth  anything  if  they  are  taken  by  a  process  different  from  that  used  by 
Mr.  Ectcoort. 

The  T^tnesa :  Ton  will  allow  me  to  repeat,  that  they  rely  upon  the  non-fatty  solids  to  determine 
whelber  the  mUk  is  adulterated  or  not.  Mr.  Estcourt  has  distinctly  stated  that  he  dried  the  non-fatty 
•oUdi  practieaUy  to  a  oonstant  weight,  and  consequently  he  has  adopted  essentially  our  j^rooeas. 
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Mr.  Golly :  We  differ  from  that  entirely. 

The  Witness :  That  is  my  argoment  in  the  matter. 

Farther  cross-examined  by  Mr.  Golly : 

Q.  Sopposing  it  was  tested  by  Wanklyn's  prooess  and  prodoced  9  per  oent.,  and  then  yon  took  s 
sample  of  the  same  milk  and  tested  it  by  your  process  woold  it  f  orther  redooe  the  weight  ?  A.  That 
woold  have  to  be  ascertained. 

Q.  Sopposing  yoo  took  a  sample  of  precisely  the  same  milk  and  tested  it  by  yonr  prooess,  whi^  as 
I  onderstand  woold  redooe  the  weight  more  than  Mr.  Wanklyn's  prooess  woold,  woold  yoors  come  oat  to 
aboot  8*6  or  8*7  ?    A.  At  the  beginning  I  pointed  oot  that  it  varied  from  S/lOths  op  to  8/lOths. 

Q.  There  we  differ  again.    Woold  it  not  vary  at  least  to  that  extent?    A.  To  what  extent? 

Q.  Woold  not  yoo  by  yoor  prooess  redoce  what  they  brought  oot  at  9  to  8*6  or  8*6  ?  A.  It  might,  or 
to  8*3.  Bnt  Wank]yn*s  prooess  has  not  been  applied  to  this  case.  There  is  confirmatory  OTidsnoe  in  the 
matter,  becaose  we  have  Mr.  Hehner's  resolts. 

The  Becorder :  Let  me  see  that  I  onderstand  it.  That  is  a  larger  difference  than  I  thought  existed 
between  yoor  two  estimates. 

The  Witness :  Toor  Worship,  the  whole  thing  depends  opon  the  non-fatty  solids  being  dried  to  con- 
stant weight.  Mr.  Estooort  has  admitted  that  he  dried  them  to  constant  weight  and  that  is  the  eosenee 
of  oor  process. 

Mr.  Golly :  Mr.  Estooort  never  did  say  so. 

The  Becorder :  I  know  exactly  what  he  said. 

The  Witness :  Therefore  I  say  he  has  adopted  oor  process,  and  it  is  dear  that  he  has  adopted  oor 
prooess  becaose  it  is  confirmed  by  the  amoont  we  added  to  make  op  for  the  loss  by  decomposition,  and 
it  is  almost  confirmed  by  the  result  obtained  by  Mr.  Hehner,  becaose  he  obtained  from  the  same  sample 
8*29,  which  contained  ^0*0  of  acid.  We  obtained  from  the  other  portion  of  the  sample  8*02  with  ^  of 
add ;  dearly  shewing  that  the  whole  thing  was  done  according  to  oor  method  and  one  result  confirms 
the  other. 

Q.  Is  it  the  fact  that  Dr.  Doprd  is  a  gentleman,  as  he  has  told  us,  of  very  large  experience  in  these 
things  ?    A.  Oh,  yes  ;  he  is  a  man  of  condderable  ability  and  experience. 

Q.  We  have  had  a  nomber  cf  gentlemen  here  who  have  every  day  practice  in  this  matter,  and  on 
whose  certificates  hondreds  of  people  have  probably  been  convicted  and  that  without  appeal ;  do  yoa 
say  that  thoae  gentlemen  are  all  onder  an  error  in  potting  9  per  cent,  as  a  safe  standard,  at  which,  to  saj 
adolteration  has  taken  place  ?  Do  yoo  say  they  are  all  wrong?  A.  I  think  Dr.  Doprd  wiU  admit  that 
he  does  not  act  opon  that  standard. 

Q.  Do  not  let  os  go  off  opon  that.  Dr.  Doprd  told  os  that  in  every  case  where  he  foond  it  onder  9, 
he  had  certified  that  there  had  been  adolteration,  and  in  every  soch  case  there  had  been  a  prosecotion 
and  conviction  withoot  appeal,  and  he  had  always  pot  the  amoont  of  adolteration  as  from  9*8  when  he 
certified,  bot  that  he  did  not  certify  onless  the  non-fatty  solids  were  onder  9.  Do  yoo  say  that  all  those 
gentlemen  are  wrong  altogether,  and  that  they  have  been  certifying  aU  this  time  upon  a  totally  wrong 
basis?    A.  The  cases  have  not  come  imder  my  observation. 

Q.  Has  there  been  any  case  in  which  anyone  against  whom  Dr.  Doprd  has  certified  has  sent  the  eaae 
on  to  yoo  ?    A.  No,  not  an  instance. 

Q.  Do  yoo  say  that  this  is  error  on  their  part  altogether,  and  that  in  fotore  they  must  alter  their 
proceedings  altogether,  and  while  th^y  test  by  the  same  process  they  are  to  reduce  their  figure  to  8*8, 
8*4  or  8*5  ?    A.  I  know  this :  as  a  matter  of  fact 

Q.  Do  you  say  that? 

The  Becorder  :  He  has  to  give  his  evidence  as  to  fact  and  not  to  condder  the  result  of  it.  It  is  like 
trying  to  terrify  a  jory  to  prevent  them  from  bringing  in  a  verdict  of  goilty  against  a  man  becaose  of  the 
frightful  consequences. 

Mr.  Golly :  It  is  a  qoestion  of  science.  I  am  asking  this  gentleman  whether  he  says  as  a  sdentifio 
diemist  that  that  basis,  which  has  been  followed  so  long  by  so  many  chemists  who  ooght  to  onderstand 
their  bosiness,  is  erroneoos. 

The  Becorder :  I  will  answer  the  question  lor  him.    He  says  it  is  wrong. 

The  Witoess :  I  know  as  a  matter  of  fact  tbiA  tflwre  are  well-known  analysts  in  London  that  woold 
not  think  of  recommending  a  prosecution  for  so  small  a  percentage. 

Be-ezamined  by  Mr.  Cottingham  : 
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Q.  HaTe  yoa  ever  certified  for  a  pro«eeation  lor  adolteration  for  bo  small  an  amonnt  as  4  per  cent, 
of  water  ?    A.  We  have. 

Q.  In  what  case  ?    A.  A  case  in  Hammersmitb,  in  which  it  was  about  4  per  cent. 

Q.  Then  there  was  a  oonsiderable  difference  in  the  amount  of  fat  as  well?    A.  No. 

Q.  Under  what  oircnmstances  did  yon  certify  in  that  case  ?  A.  It  came  down  to  a  point  at  which 
we  were  perfectly  justified  in  doing  so. 

Q.  After  inTcetigation  7    A.  Tes. 

Mr.  Chilly :  Tou  hare  certified  for  a  prosecution  where  there  had  been  adulteration  to  the  extent 
only  of  4  per  cent.    A.  But  not  on  the  9  per  cent,  standard. 

The  Becorder :  I  am  not  in  the  least  biassed  by  what  has  been  done  before. 

AUGUSTUS  VOELGEEB,  swoBH.—Examined  by  Mr.  Gottingham : 

Q.  You  are  Doctor  of  Philosophy,  and  a  Fellow  of  the  Boyal  Society,  and  Chemist  to  the  Boyal 
Agrieoltoral  Society?  A.  Tes,  and  I  have  been  for  the  last  twenty-five  years  concerned  in  chemistry, 
sod  connected  with  the  Chemical  Society  of  England.  Previous  to  that  I  was  fourteen  years  Professor 
of  Chemistry  in  the  Boyal  Agricultural  College  of  Cirencester. 

Q.  You  have  had  a  very  large  and  lengthened  experience  in  the  analysis  of  milk  and  other  articles 
of  food  f    A.  Yes,  extending  over  a  good  many  years. 

Q.  Have  you  txurned  your  attention  particularly  to  the  composition  of  milk  and  the  circumstances 
■ffeettng  its  composition  ?    A.  Yes,  I  have  done  so. 

Q.  You  have  found  that  the  variations  as  regards  the  solid  matter  are  considerable  ?  A.  Very  con- 
sidavable ;  in  fact  all  the  constituents,  without  exception,  of  milk  are  subject  to  variations.  The  varia- 
tkau  are  greatest  in  the  case  of  fat,  and  less  in  the  non-fat ;  but  still  they  are  variations  in  the  proportion 
of  tibe  ee  seine  or  curd  which  constitutes  solids  not  fat— variations  between  the  curd  and  milk  sugar  and 
■liaeral  matters ;  so  that  you  have  no  constancy  in  the  composition  of  the  milk  which  varies  with  varied 
dioaBMtanees— for  instance,  the  time  of  the  year,  the  food  given  to  the  cows,  and  also  the  breed  of  the 
ealUe.  There  are  some  cows  which,  if  their  milk  were  analysed  alone  by  any  Public  Analyst,  would  be 
aniversally  condemned,  and  perhaps  justly  so  in  a  certain  sense,  as  being  below  the  reasonably  fair  good 
quAli^  of  mUk.  I  speak  of  the  Dutch  cows.  I  find  that  there  is  sometimes  as  much  as  90  and  90}  per  cent, 
of  water,  and  the  totals  of  solids  scarcely  more  than  10 ;  but  the  fact  is  that  you  get  such  a  constancy 
of  oompositien  in  a  large  town  because  the  milkmen  understand  their  business  and  they  work  up  to  the 
oonalanoy  of  the  Public  Analysts.  There  is  a  regular  technical  name  amongst  milk  dealers — they  know 
haw  to  '*  blend'*  their  milk.  They  buy  from  poor  country  districts — the  very  crust  of  the  land— milk 
i^iibh  is  generally  poor,  and  blend  it  with  milk  which  is  kept  in  the  neighbourhood  of  towns,  by  cowmen 
who  deal  largely  in  milk,  who  feed  richly  and  produce  milk  which  is  rich  in  all  constituents.  You  may 
gei  as  much  as  10  or  10|  of  solids  not  fat,  and  as  much  as  4  to  6  or  5}  of  solid  fat,  and  by  blending  those 
tofether  they  can  produce  milk  which  cemes  up  to  a  given  standard.  That  would  account  in  a  measure 
for  the  upparent  uniformity  of  results  that  yon  obtain  by  analysing  milk  as  supplied  to  towns. 

Mr.  Cottingham  :  Yom  have  been  in  Court  while  Dr.  Ball  was  giving  lus  evidence,  and  you  heard  his 
evidflooef    A.  Yea. 

Q.  Do  you  agree  with  that  evidence  7    A.  Yes,  I  do  in  all  essential  particulars. 

Were  you  also  examined  as  a  witness  in  the  Committee  Boom  on  this  bill  ?  A.  Yes,  and  I  strongly 
oppoeed  the  notion  of  fixing  a  standard,  because  a  standard  has  a  tendency,  which  I  foresaw  then,  to 
itoB :  that  the  milk  dealers  would  work  up  to  a  given  standard ;  and  what  th^  do  at  the  present  time 
iSf  fliej  allow  the  milk  producers  to  skim  off  partially  the  milk,  and  yet,  by  blending  with  non-skimmed 
milk  iiiej  bring  it  up  to  the  standard  required  by  the  Public  Analysts,  whereas  a  most  valuable  portion 
w  now  deliberately  taken  off — ^the  cream  is  taken  off  from  the  milk  and  the  standard  is  still  maintained ; 
■ad  mOk  which  unquestionably  is  skimmed  is  frequently  sold  as  perfectly  genuine,  and  milk  which  is 
gumiiae,  hot  falls  below  the  standard  of  9  per  cent,  of  solids  not  fat,  is  condemned,  and  injustice  in  that 
wmf  iB  done  and  has  been  done. 

Q.  Yon  have,  in  your  experience,  known  numerous  instances  of  milk  faUingl  below  the  standard 
of  9  per  cent,  solids  not  fat,  yet  still  being  genuine  milk?    A.  I  have. 

The  Becorder :  That  is  a  question  of  importance.  Do  not  answer  that  hastily.  Do  you  mean  that 
in  jtmr  experience  you  have  tested  milk  which  has  fallen  below  the  standard  ?  A.  Below  9.  With  your 
pormiaeion  I  will  give  those  instances,  or  hand  them  over  to  your  Worship  afterwards.  As  early  as  1868, 
I  ffittibid  a  paper  in  which  I  gave  the  average  composition  of  S2  samples  of  milk  taken  from  a  herd 
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Mr.  GqUj  :  By  jonrself  ?  A.  By  myielf .  In  faot  oar  vtudents  at  the  College,  at  ttie  time  I  wai 
Prineipal  at  the  Oellege,  complained  of  the  quality  of  the  milk.  I  was  stmok  with  the  milk  being  very 
poor  at  the  time,  and  I  enquired  into  the  oiroumstanoee.  This  led  me  to  make  an  invettigation  of  the 
influenoe  of  the  time  of  the  year,  and  when  the  oowi  were  milked,  on  the  qnality  of  the  milk.  I  analyied 
the  milk  of  the  whole  herd.  It  was  not  for  sole,  but  merely  for  the  supply  of  the  College.  Sometimes 
we  had  not  emough.  There  were  about  15  cows,  I  belieye,  at  the  time,  and  I  analysed  the  milk  from 
those  cows  every  month  twice,  the  morning  and  the  evening  milk,  for  eleven  oonseoutxve  monHiB,  with 
the  exception  of  August,  when  I  was  away  for  the  vacation.  I  found  then  that  of  the  %2  samples  of  the 
milk  of  the  whole  herd,  9  samples  contained  lees  than  9  per  cent,  of  solids  not  fat,  and  oAe  of  the  tS 
samples  contained  as  much  as  10*7 — there  was  in  round  numbers  10  per  cent,  of  solids  not  fat ;  and  another 
contained  as  little  as  7^  per  cent,  of  solids  not  fat.  Thus  you  have  here  a  range  of  7^  to  10,  that  is  ^ 
difference  in  the  solids  not  fat. 

The  Recorder :  Were  all  those  cows  fed  the  same  ?  A.  All  fed  in  the  same  way.  Then  during  the 
last  four  years  the  British  Dairy  Farmers*  Association  give  prizes  for  milking  cows  that  produce  not 
only  the  largest  quantity,  but  also  the  richest  milk,  taking  into  consideration  the  quality  as  well  as  the 
quantity,  and  by  assigning  certain  points  for  quality,  and  certain  points  for  quantity,  we  are  able  to  say 
at  the  conclusion  which  are  the  best  milking  cows.  Therefore,  you  may  rest  assured  that  no  cows  axe 
sent  up  but  those  in  good  condition,  the  really  good  cows  and  well  fed  oows ;  but  I  find  that  the  iaflufloee 
of  race  is  very  great,  as,  indeed,  every  milk  dealer  knows  who  has  any  experience  in  the  milk  of  Alder- 
neys  or  the  milk  of  the  large  breed  of  cows,  the  red  Oxfordshire  old  cow,  or  the  Shorthorn  and  the 
Dutch  oows— one  is  very  much  richer  than  the  other.  I  found  the  following  results,  in  the  following 
years,  with  individual  cows  which  were  separately  milked  in  my  presence,  with  the  exception  of  thif 
year,  when  I  could  not  be  present,  but  my  son  was  present,  and  the  milk  was  received  by  me  for  analysis : 
In  1879,  1880, 1881  and  1882, 1  was  present  all  the  time  they  were  milking  when  the  samples  were  taken. 
I  took  the  samples  myself  and  bottled  them  up,  and  they  were  analysed  in  my  laboratory.  I  found  in 
1879,  in  four  samples  out  of  twelve,  less  solids  not  fat  than  9  per  cent. ;  eight  varied  from  over  9  up  to 
10.  Then,  in  1880,  at  the  Dairy  Show,  I  found  that  all  the  Shorthorns  and  cross-bred  oows  (there  were 
only  four  shewn  for  competition  for  the  milk  prize)  contained  on  an  average  somewhat  under  9  per  cent, 
of  solids  not  fat.  Every  one  of  the  four  oows  that  were  shewn,  or  competed  for  the  milk  prize,  produced 
milk,  the  solids  not  fat  in  which  were  under  9  per  cent.  Some  came  very  near,  but  they  were  under  9  per  cent. 
Four  out  of  six  oows,  of  the  Jersey  and  Ayrshire  class,  gave  milk  containing  less  than  9  per  cent.,  five 
contained  about  9 ;  and  seven  cows  out  of  nine,  in  the  Dutch  class,  yielded  milk  containing  less  than 
9  per  cent.  Then,  in  the  Dairy  Show  for  1881,  seven  samples  out  of  fifteen  contained  leas  than 
9  per  cent,  of  solids  not  fat. 

Mr.  Gully :  Those  are  your  own  samples  ?    A.  My  own  samples. 

Q.  And  your  own  analyses  ?  A.  My  own  analyses,  that  is  to  say  in  the  sense  in  which  Dr.  Bell  has 
explained,  made  under  my  own  immediate  buperintendenee,  mostly  by  my  son,  and  done  in  my  laboratozy, 
and  I  was  there  present  all  the  time.  Seven  out  of  fifteen  samples  oontained  less  than  9  per  cant,  of 
solids  not  fat.  Two  samples  oontained  less  than  8  per  cent,  of  solids  not  fat,  and  another  sample 
•ontained  as  much  as  10^  per  cent.  Then  last  year,  in  188S,  out  of  twenty-six  samples  nine  were  found  * 
to  contain  less  than  9  per  cent,  of  solids  not  fat.  This  year  comparing  a  few  samples  taken  from 
seventeen  cows  which  competed  for  the  milk  prize,  three  out  of  seventeen  gave  lees  solids  not  fat  than 
9  percent. 

The  Beoorder  :  What  were  those  cows— what  sort  of  oows  ?  A.  They  were  mostly  Dutch  or  cioss- 
brede— large  cows.  You  will  seldom  find  in  the  Jersey  or  Ayrshire  classes  that  they  yield  less  than 
9  per  cent,  of  solids  not  fat ;  generally  above.  You  may  find  as  much  as  10^  solids  not  fat.  So  that 
you  see  how  difficult  it  is  to  fix  anything  like  a  standard.  I  do  not  know  whether  I  may  be  pennittod 
to  make  any  remarks  on  this  question  of  standards. 

Mr.  Gully :  I  would  rather  that  my  friend  asked  questions.  I  must  really  ask  my  fric&d  to  oondust 
his  case  in  the  usual  way. 

The  Witness :  I  find  that  the  sUndard  adopted  in  Paris  is  11  per  cent,  total  solids,  of  which  t  per 
cent^  ought  to  be  fat,  which  leaves  solids  not  fat  8.  I  think  that  is  a  very  reasonable  standard ;  8  per 
cent,  of  fat  makes  it  high.  If  you  ask  me  the  question.  Is  the  standard  adopted  by  the  PnUio  ioialyMB 
fiir  Of  low  or  high,  I  should  saj' 
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Mr.  Gollj :  This  is  not  evidenoe.  This  is  a  sort  of  historical  leotore.  It  is  impossible  to  oheok  the 
process  by  which  thej  saj  this  is  to  be  ascertained. 

The  Beoorder :  It  is  quite  open  to  that  objection. 

Mr.  GoUy :  8  there  may  mean  precisely  the  same  thing  as  9  here. 

Mr.  Oottingham :  Are  these  measurements  yon  have  given  vim  the  same?  A.  Yes,  the  kind  of 
method  which  is  adopted  wonld  not  prodnoe  any  practical  variation. 

The  Beoorder :  The  impression  npon  my  mind  has  been  for  some  time  that  any  soientifio  process 
woold  not  make  any  very  great  difference. 

Mr.  Oottingham  :  That  I  quite  agree  with.  The  question  here  is  the  oondnsion  to  be  drawn  from 
these  analyses. 

The  Witness :  I  was  going  to  remark  that  if  I  were  asked  whether  the  standard  adopted  by  the 
Public  Analysts  was  a  low  or  a  high  one,  I  shoold  say  it  is  decidedly  too  low  a  one,  because  they  do  not 
require  a  fair  average  proportion  of  fat.  You  may  expect  during  the  greater  period  of  the  year  a 
higher  percentage  than  2^  of  fat.  The  average  is  much  nearer  3  than  2}.  It  is  only  in  exceptional 
oases  of  very  poor  food  or  in  the  spring  of  the  year,  in  March  or  April,  when  the  grass  is  just  springing 
afresh  and  is  immature,  and  rainy  weather  sets  in,  and  where  you  have  an  additional  quantity  of  water 
given  with  the  food,  that  the  milk  is  exceptionally  low ;  but  throughout  nine  months  of  the  year  I 
should  say  by  the  adoption  of  the  Public  Analysts*  standard  a  sort  of  legal  right  is  given  to  milk  dealers 
to  skim  their  milk  and  to  sell  milk  of  too  low  a  quality,  for  I  need  not  remind  your  Worship  that  2  per 
cent,  of  soHds  fat  is  a  great  deal  more  valuable  than  2  per  cent,  of  solids  not  fat  Th^  blend  the  milk 
together.  It  is  a  practice  with  many  of  the  large  milk  dealers  to  keep  chemists  for  the  purpose  of  seeing 
that  none  goes  out  that  is  bolow  the  standard. 

Mr.  Oottingham :  What  do  you  say— Is  9  per  cent,  of  non-fat  too  low.  A.  If  I  were  to  give  a 
standard  I  would  say  raise  your  standard  in  fats— lower  i  per  cent,  in  solids  not  fat,  and  screw  up  the 
iP^ilrmaTi  to  really  unskimmed  milk.  I  am  not  prepared  to  recommend  any  standard,  because  although 
you  may  have  in  your  own  mind  a  sort  of  standard,  you  must  apply  it  with  discrimination  and  take  into 
consideration  even  the  price.  I  know  that  some  milk  dealers  actually  get  Id.  to  1^.  more  per  gallon 
than  others  because  their  milk  is  so  much  better  for  blending. 

Q.  Have  you  seen  the  analyses  in  the  case  before  the  Oourt  ?    A.  I  have. 

Q.  In  your  judgment  it  is  impossible  for  any  chemist  to  come  to  the  conclusion  that  any  water  had 
been  added  as  a  soientifio  conclusion  from  these  analyses,  assuming  those  analyses  to  be  correct? 
A.  You  cannot  say  it. 

Q.  You  could  not  affirm  that  any  water  whatever  had  been  added — that  there  was  any  adulteration  ? 
A.  You  could  not. 

Q.  Then  you  come  to  the  eondusion  that  these  analyses  are  perfectly  consistent  with  perfectly 
genuine  milk?    A.  Yes. 

Q.  So  that  this  milk  which  Mr.  Wardle  has  been  convicted  of  selling  adulterated  may  be  in  your 
estimation  perfectly  genuine  ?  A.  Yes,  taking  into  consideration  the  time  o  the  year  when  the  milk 
was  sold,  and  {also  the  probabiUty  of  the  fact  that  the  cows  had  no  concentrated  food  in  the  shape  of 
eake  or  meal  and  were  fed  on  the  natural  produce  of  the  land. 

Mr.  Gully :  We  have  had  no  evidence  of  that. 

The  yntness :  Assuming  that  I  have  had  no  evidence  upon  the  case  if  the  cows  were  fed  upcm  grass 
alone  at  that  time  of  the  year,  all  I  can  say  is  that  it  would  be  fairish  milk,  but  rather  poor  for  that  time 
of  the  year. 

Mr.  Oottingham :  4  per  cent,  is  a  very  very  low  amount  of  water  to  adulterate  with  f  A.  I  do  not 
think  a  man  would  risk  his  character  for  that. 

Mr.  Gully :  Is  this  evidence  that  a  man  would  or  would  not  risk  his  character  for  the  purpose  of 
making  money.    It  is  not  a  question  of  risking  character  T 
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The  Witness :  I  do  not  think  he  would  do  it  for  his  own  credit's  sake. 
Mr.  Wardle :  I  am  sure  I  would  not. 

Mr.  Gottingham :  Did  yon  hear  that  paper  of  Mr.  Hehner's  read  to  day  ? 

Q.  Do  yon  agree  with  what  he  says  about  a  standard  there  ?  A  Quite.  I  quite  agree  with  all  Mr. 
Hehner  has  said. 

Q.  Do  you  agree  with  the  paper  I  read  from  Thb  Analyst  ?    A.  I  agree  with  that. 

Cross-examined  by  Mr.  GhiUy : 

Q.  And  you  agree  with  Mr.  Hehner's  evidence  generally  to-day  ?  A.  Tes,  I  do. 

Q.  Do  you  differ  from  Dr.  Dupr6*s  evidence?  A.  With  the  exception  of  his  fixing  a  standard  for 
soh'ds  not  fat  at  9.    I  certainly  do  not  agree  with  that. 

Q.  With  the  exception  of  that  you  agree  with  him  ?  Ton  are  against  all  standards  ?  A.  I  am 
against  all  standards. 

Q.  How  would  you  test  milk  practically  if  you  were  a  Public  Analyst  ?  A.  There  is  the  difficulty, 
because  you  cannot  distinguish  between  naturally  poor  milk  and  watered  milk. 

Q.  A  Public  Analyst  has  so  much  milk  sent  to  him  in  a  vessel.  If  you  had  not  a  standard  how 
would  you  test  it?    A.  I  am  glad  I  am  not  a  Public  Analyst  to  have  to  decide  that  question. 

Q.  Tou  have  no  other  theory  as  to  how  it  should  be  done  ?  A.  No,  as  I  said,  because  I  must  take 
all  things  into  consideration ;  I  certainly  would  analyse  it,  and  if  I  found  the  milk  below  the  standard 
that  I  have  fixed  in  my  own  mind  I  would  take  means  to  get  full  particulars. 

Q.  I  am  speaking  of  this :  supposing  you  were  a  Public  Analyst,  and  were  called  upon  to  certify  in 
a  certain  statutory  form  whether  this  milk  had  been  adulterated  or  not.  How  would  you  ascertain 
whether  it  had  been,  or  not,  except  by  a  standard  ?  That  is  what  Public  Analysts*  have  to  do ;  they 
are  not  allowed  to  go  to  the  farm.  A.  The  Government  has  carefully  abstained  from  adopting  a 
standard,  and  so  has  the  Board  of  Trade. 

Q.  Tou  have  not  offered  any  other  resource.  Tou  arrived  at  7*50  non-fatty  solids  with  one  sample. 
Was  that  from  a  single  cow  ?    A.  That  was  a  single  cow. 

Q.  Can  you  shew  any  average  of  the  mUk  of  15  or  16  cows  giving  less  than  9  per  cent. ;  I  do  not 
mean  picking  out  exceptional  cows  ?    A.  Yes,  I  can.    That  was  7*50. 

Q.  Was  this  your  own  experiment  ?  A.  My  own  experiment— that  was  7-50,  the  average  of  16  cows— 
the  whole  herd. 

Q.  Where  was  that  ?    A.  That  was  at  Cirencester  when  I  was  resident  there. 

Q.  When  was  that  ?    A.  The  paper  was  published  in  1868— that  was  in  1862  then. 

Q.  Was  that  a  herd  that  had  been  starved  or  ill-fed  ?  A.  They  were  poorly  fed ;  they  had  not 
enough  to  eat. 

Q.  They  had  been  badly  treated  ?    A.  Tes,  th^  had  not  sufficient  food. 

Q.  Supposing  the  Government  had  set  up  a  standard,  you  would  hardly  let  a  case  like  that  interfere 
with  your  acting.  ?   A.  No,  I  would  not ;  certainly  not.    There  is  a  danger  of  fixing  the  standard  too  low. 

Q.  Even  under  the  shadow  of  the  Boyal  College  of  Agriculture  they  had  been  starving.  With  the 
exception  of  that  case,  do  yon  know  any  case  where  an  average  of  the  milk  of  15  cows  has  given  solids 
not  fat  below  7*50  f    A.  No. 

Q.  Below 800?    A.  Tes. 

Q.  Where  was  that  ?    A.  8  out  of  22  where  the  percentage  of  solids  not  fat  fell  below  9 

Q.  Supposing  you  take  the  22.    What  is  the  average  of  the  22  ?    A.  With  the  exception  of  that  one 
unusually  poor,  1  have  others  with  8}  solids  not  fat,  then  8}  again,  8*88  and  8*70. 
Q.  Then  the  others  are  over  9?    A.  The  others  are  all  over  9,  some  as  high  as  10. 
Q.  The  average  of  the  22  would  be  higher  than  9  ?    A.  Tes,  it  would. 

Q.  May  we  not  take  it  that  the  average  of  that  herd  of  15  or  16  cows  will  be  over  9  ?  A.  Taking 
it  throughout  the  whole  year,  but  not  in  separate  months. 
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Q.  As  regard!  Dutch  cows  and  so  forth :  Datoh  oowb  are  not  imported  for  the  purpose  of  being  fed 
in  Derbyshire,  to  supply  milk  in  Lancashire  ?  A.  They  are  chiefly  imported  for  the  sake  of  the  milk 
supply. 

Q.  Do  yon  find  in  Derbyshire  and  Cheshire  Dutch  cows  with  that  Teiy  small  proportion  you  haTS 
told  us  of  ?  A.  No,  I  do  not  think  they  keep  them  in  Cheshire.  They  are  chiefly  kept  by  milkmen  in 
the  neighbourhood  of  towns. 

Q.  When  you  analysed  these  what  process  did  you  use  ?  A.  I  have  used,  I  may  say,  ereiy  process 
which  has  been  published  at  various  times. 

Q.  In  1862?    A.  In  1862, 1  extracted  the  total  soUds  with  ether. 

Q.  How  much  jnilk  did  you  take  ?  A.  I  took  various  proportions  from  the  determination  of  the 
total  solids.  I  took  out  about  10  grammes,  and  for  the  extraction  of  the  oil  I  took  as  much  as  8  times 
the  quantity — 30  grammes — so  as  to  get  a  fair  average. 

Q.  How  long  did  it  take  to  complete  an  analysis  from  beginning  to  end.  What  time  was  spent 
over  it  ?    A.  "For  practical  purposes  an  unreasonably  long  time. 

Q.  How  long,  about  ?    A.  Perhaps  some  three  days  for  each  analysis. 

Q.  So  that  the  milk  would  be  ten  days  old  by  the  time  it  was  finished  ?  A.  Oh  no,  they  were  all 
done  immediately  the  milk  was  taken.  I  had  <mly  two  samples  every  month. 

Q.  Is  it  more  accurate  than  it  was  then  ?  A.  I  cannot  say  that ;  but  for  practical  purposes  you  get 
sufficiently  accurate  results,  with  a  plan  like  that  of  Wanklyn. 

Q.  You  have  not  been  a  Public  Analyst  of  any  kind,  nor  had  to  certify  for  purposes  of  this  kind  ? 
A.  No,  but  I  have  frequently  to  report  on  milk,  whether  it  is  genuine  or  not. 

Q.  Do  you  find  that  the  quantity  of  solid  non-fatty  matter  varies  according  to  the  time  of  the 
year  ?    A.  Tes,  the  solid  non-fatty  matters. 

Q.  To  what  extent — within  what  range  ?  I  am  not  speaking  of  exceptional  cases,  but  what  do  you 
find  is  the  fair  range  that  you  can  depend  upon  ?  A.  I  should  say  it  ranges  from  8}  to  9}  solids 
not&t. 

Q.  It  varies  to  that  extent— it  ranges  over  one  in  fact  ?  A.  It  ranges  over  1,  but  you  may  have 
greater  variations ;  I  only  give  you  the  average. 

Q.  Is  the  8^  arrived  at  by  a  process  like  Dr.  Bell*s  ?  A.  By  the  perfect  extraction  of  the  oil,  which 
is  difficult  to  realize  by  the  adoption  of  Mr.  Wanklyn's  process.  I  am  sure  you  will  forgive  me  for 
saying  so,  but  I  have  perfectly  extracted  it,  even  by  Wanklyn*s  process. 

Q.  I  want  to  follow  what  you  really  did.  Did  you  follow  the  same  process  that  Dr.  Bell  followed, 
preferring  that  to  Mr.  Wanklyn's,  because  you  got  a  more  perfect  extraction  of  the  fat  ?  A.  I  prefer  the 
extraction  with  anhydrous  ether,  or  what  is  practically  very  strong  ether,  leaving  all  the  watery  portion 
of  the  ordinary  ether  out  of  contact  with  the  dry  residue,  so  that  I  can  extract  fully  the  oiL 

Q.  Is  not  it  a  fact  that  Wanklyn's  process  leaves  a  greater  weight  than  your  process?  A.  It  may, 
or  may  not  do ;  it  depends  how  it  is  worked.  I  am  sure  Mr.  Wanklyn  would  not  leave  much  oil  in 
because  he  does  it  perfectly. 

Q.  I  mean  in  the  way  described  by  Mr.  Wanklyn  and  Mr.  Wilkinson?  A.  The  tendency  is  that 
there  is  some  oil  left  in  the  residue. 

Q.  Is  the  effect  of  that  to  make  your  8*50  correspond  with  their  9,  or  thereabouts  ?  A.  It  may,  it 
has  a  tendency  to  increase  the  solids  not  fat. 

Q.  Roughly  speaking,  would  that  be  about  the  difference  that  you  would  expect  to  find  ?  A.  The 
difference  between  what? 

Q.  The  difference  between  the  results  of  the  analyses— the  residuum  of  non-fatty  solids  left  after 
treating  the  milk  by  your  process,  and  by  Wanklyn's  process?  A.  Ton  may  have  a  difference  of 
between  8/lOths  to  half  per  cent,  even ;  it  depends  very  much  upon  the  quality  of  the  milk;  and  what 
applies  to  one  sample  of  milk,  wiU  not  apply  to  another. 

Q.  Treating  it  by  your  process,  would  you  say  that  8*50  of  non-fatty  solids  was  a  very  low  average 
lor  15  or  16  cows  ?    A.  I  should  say  that  it  was  a  fair  average. 
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Q.  Treated  by  yonr  process  ?    A.  Tes,  bat  rather  low— below  the  average. 

He-examined  by  Mr.  Cottingham : 

Q.  Was  there  anything  in  the  constitution  of  this  at  all  unnsnal — I  mean  do  yon  find,  in  fact,  all 
the  constituents  of  genuine  milk  in  this  milk,  according  to  the  analysis  ?    A.  Yes. 

Q.  All  the  constituents  of  genuine  milk,  a  fair  proportion  and  proper  quantity  ?  A.  Yes,  and  if  I 
had  had  to  report  upon  it,  I  would  haye  returned  it  as  genuine. 

WILLIAM  THOMPSON,  swobn.— Examined  by  Mr.  Cottingham  : 

The  Becorder :  What  are  you  ?  A.  I  am  an  Analytical  and  Consulting  Chemist  at  the  Boyal 
Institution,  and  a  Fellow  of  the  Boyal  Society  of  Edinburgh ;  Member  of  the  Chemical  Society,  and  a 
Member  of  the  Society  of  Public  Analysts. 

Q.  Have  you  seen  the  analysis  of  this  milk?    A.  I  haye. 

Q.  In  your  opinion  does  that  analysis  justify  the  conclusion  that  4  per  cent,  of  water  has  been  added  ? 
A.  I  should  think  it  does  not  justify  any  conclusion. 

The  Recorder :  As  to  whether ?    A.  As  to  whether  it  ccmtains  water  or  not 

Mr.  Cottingham  :  Is  there  anything  in  the  analysis  you  haye  seen,  either  in -the  quantity  of  non- 
fatty  solids,  the  quantity  of  fat,  or  anything  else  that  is  not  perfectly  consistent  with  genuine  milk  ? .  A. 
I  believe  not. 

Q.  In  point  of  fact,  would  you  have  passed  such  a  sample  as  genuine  if  it  had  been  submitted  to  you  ? 
A.  I  should  form  no  opinion.    I  should  say  it  might  be  adulterated  or  not  adulterated. 

Q.  There  is  no  evidence  of  adulteration?    A.  There  is  no  evidence  of  adulteration. 

Cross-examined  by  Mr.  Gully: 

Q.  It  is  low?    A.  It  is  low. 

Q.  And  would  excite  suspicion  if  put  before  you  as  an  analyst  ?    A.  It  might  do. 

Q.  Are  you  a  Public  Analyst  ?    A.  I  am  not. 

Q.  Have  yon  analysed  milk  to  any  great  extent  ?    A.  I  have  done  a  large  number  of  samples. 

Q.  Do  you  mean  for  farmers  who  have  brought  it  to  you  ?    A.  Yes. 

Q.  Or  do  you  mean  by  way  of  experiment  ?    A.  For  farmers,  and  by  way  of  experiment  also. 

Q.  Farmers  often  bring  you  their  milk  do  they  ?    Yes,  we  have  a  considerable  number  come. 

Q.  Would  8-50,  the  residuum  left  after  Mr.  Bell's  process  had  been  applied  correspond  to  somewhere 
about  9  after  Wanklyn's  process  had  been  applied?  A.  From  my  experience  I  should  think  it  would 
not  be  so. 

Mr.  Cottingham  :  Do  you  agree  with  the  evidence  given  by  Dr.  Bell  and  the  last  witness  ? 

The  Witness :  Yes,  I  think  I  have  answered  the  question  by  saying  that  there  is  no  evidence  so  far 
as  I  know  that  it  is  adulterated. 

Mr.  BICHABD  BANNISTEB,  bwobk.— Examined  by  Mr.  Fergoeon. 

Q.  I  believe  you  are  an  analytical  chemist  in  the  laboratory  at  Somerset  House  ?  A.  I  am  Deputy 
Principal  in  ihe  laboratory  at  Somerset  House,  and  an  analytical  chemist  also. 

Q.  In  your  laboratory  they  examine  articles  for  the  Board  of  Trade  and  the  Customs  ? 

The  Becorder :  We  had  that  from  Mr.  Bell  I  think. 

Mr.  Ferguson:  You  assisted  in  the  analysis  of  this  milk ?    A.  I  did. 
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The  Beoorder :  Toa  signed  ihe  oertifioftte,  did  not  yon  ?  A.  Yes,  and  not  only  that,  I  saw  aU  the 
weighings  and  (Milonlated  all  the  results  as  I  always  do  in  connection  with  milk  cases,  or  any  oases  of 
adulteration. 

The  Beoorder :  As  I  have  said  before,  I  do  not  think  this  mneh  signifies,  because  the  results  come 
to  praetieaUy  the  same — so  as  to  make  no  difference. 

Mr.  Ferguson  :  In  your  opinion  the  results  arrived  at  are  perfectly  consistent  with  this  being 
a  genuine  sample  of  milk?    A.  Just  so. 

Q.  Now  will  yon  tell  us  how  you  analysed  this  milk?  A.  Is  it  necessary  to  go  oyer  the  whole 
of  it? 

The  Beoozder :  What  does  it  signify.  I  may  still  be  wrong,  but  I  have  said  some  hours  ago  that  I 
do  not  think  that  is  at  all  important,  because  this  witness  has  arrived  at  the  same  conclusion  with  the 
Somerset  House  system,  as  Kr.  Estcourt  with  his  system.  If  their  system  is  wrong,  it  is  a  veiy  luoky 
accident  that  they  happen  to  come  to  the  same  condusioii. 

The  Witness:  I  have  not  the  slightest  objection  to  give  it  to  your  Worship,  but  I  want  to  save  the 
time  of  the  court  in  eveiy  way  I  possibly  can.    Dr.  Bell  has  done  it  already. 

Mr.  Ferguson :  Is  there  anything  iu  the  result  of  the  analysis  to  lead  you  to  the  conclusion  that 
the  milk  was  watered  ?    A.  There  is  not. 

The  Beoorder :  We  have  his  certificate  with  his  opinion.  Yon  agree  in  the  certificate  ?  A.  Quite 
so,  or  I  should  not  have  signed  it. 

Q.  There  was  some  other  gentleman  ?    A.  Mr.  Lewin :  he  is  here  in  Court. 

Q.  It  is  a  joint  certificate  ?    A.  Yes. 

Q.  You  all  did  agree  ?    A.  Exactly  your  Worship,  or  we  should  not  have  put  out  names  to  it. 

Mr.  Gully :  I  take  it  that  this  gentleman  says  the  same  tiling,  and  that  Mr.  Lewin  says  the  same 
thing  as  Dr.  Bell. 

Mr.  Gottingham :  We  had  another  sdentifio  witness  to  call.  Sir,  but  there  being  a  death  in  his 
family  he  is  not  able  to  be  here.    That  is  the  ease.  Sir.    I  have  only  a  few  words  to  say 

The  Beoorder :  I  think  I  quite  understand  the  question  now.  If  any  learned  Counsel  wishes  to 
address  me,  I  shall  be  glad  to  hear  him. 

Mr.  Gully :  Do  you  wish  to  call  upon  me? 

The  Beoorder :  If  it  is  net  a  discourtesy,  I  think  neither  of  you  can  throw  any  light  upon  it,  or  I 
am  sure  you  would  do  so.  I  think  I  am  sufficiently  informed  upon  the  matter  now  to  form  my 
decision.    I  think  so. 

Mr.  Gully :  I  am  quite  content  to  cry  quits  with  my  friend  upon  that. 

Mr.  Cottingjiam :  Then  I  shall  not  trouble  you  with  any  obeervations. 

JUDGMENT. 

The  Beoorder :  This  is  a  conviction  under  the  Sale  of  Food  and  Drugs*  Act,  88  and  89  Vic,  cap.  68, 
and  42  and  48  Victoria,  cap.  80. 

The  iqypeUant,  Bichazd  Wardle,  has  been  convicted  in  a  penalty,  by  the  Justices  of  Manchester,  for 
selling  adulterated  milk,  and  he  has  appealed  against  the  conviction  upon  several  grounds.  The  first 
ground  is  that  he  is  not  guilty;  the  second  is  immaterial,  I  think ;  the  third  is  a  legal  objection  to  the 
conviction ;  and  that  raises  a  question,  perhaps,  of  some  importance,  viz.,  whether  the  certificate  of 
the  officers  at  Somerset  House  is  conclusive  or  binding  upon  the  Justices  or  upon  the  Court  of 
Quarter  Sessions. 
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^th  regard  to  this  third  ground  of  appeal,  I  am  olearlj  of  opinion  that  it  is  not  well  founded. 
The  words  of  the  32nd  Section  are :  **  The  Jastices  before  whom  any  complaint  may  be  made,  or  the 
Court  before  whom  any  appeal  may  be  heard  under  this  Act,  may,  upon  the  request  of  either  party  in 
their  discretion  cause  any  article  of  food  or  drug  to  be  sent  to  the  Commissioners  of  Inland  Bevenue, 
who  shall  thereupon  direct  the  Chemical  Officers  of  their  Department  at  Somerset  House  to  make  the 
analysis,  and  give  a  certificate  to  such  Justices  of  the  result  of  the  analysis,"  (fee. 

Now  it  appears  to  me  perfectly  clear  that  the  object  of  the  legislature  was  that  in  case  of  any  error 
fallen  into  by  the  witnesses  before  the  Justices  in  the  county,  that  they  should  be  corrected  by  the 
certificate  sent  by  the  authorities  at  Somerset  House,  and  that  the  Justices  or  the  Court  of  Appeal 
should  have  the  advantage  of  such  a  certificate  that  they  might  form  their  judgment  upon  it ;  but  I  do 
not  think  that  that  at  all  takes  away  either  the  responsibility  of  the  Justices  or  that  of  the  Court  of 
Quarter  Sessions,  who  must  give  a  perfectly  independent  decision  upon  the  merits  of  the  case,  of  course 
giving  full  weight  to  the  opinion  of  the  Chemical  Officers  of  the  Department  at  Somerset  House; 
therefore,  I  think  that  that  ground  of  appeal  fails. 

Now,  in  this  case  I  have  before  me  the  oath  of  a  person  who  says  that  he  supplied  this  nulk  and 
that  he  did  not  in  any  way  adulterate  the  milk ;  and  in  considering  the  judgment  to  which  I  come,  I 
must  take  into  consideration,  not  only  the  scientific  evidence,  but  the  facts  of  the  case.  I  cannot  conceal 
from  myself,  nor  do  I  wish  to  conceal  from  myself,  the  fact  that  Wardle,  the  farmer,  seems  to  have 
acted  in  a  perfectly  straightforward  way.  He  at  once  sent  {he  samples,  taken  from  these  milk  cans,  to 
perfectly  independent  analysts,  who  both  gave  a  decision  adverse  to  him.  His  conduct  in  that  par- 
ticular leads  me  take  a  favourable  view  of  the  statements  he  has  made,  that  this  milk  was  not  in  any 
way  adulterated. 

Then  there  comes  the  scientific  evidence.  That  is  a  vast  amount  of  evidence  of  the  very  greatest 
value,  which  goes  to  shew  that  the  analysis— I  decide  entirely  upon  this  analysis  of  Mr.  Estcourt's— 
leads  conclusively  to  the  result  that  this  milk  was  adulterated  with  water.  Avery  great  deal  of  scientific 
evidence  is  gone  into  to  prove  that  conclusion. 

Now,  on  the  other  hand,  there  is  the  evidence  of  the  certificate  of  the  Somerset  House  Analysts, 
which,  I  take  it,  I  am  to  use  for  my  assistance  upon  this  trial ;  and  if  I  am  not  to  use  it,  at  all  events 
I  have  the  evidence  of  the  gentlemen  who  have  given  the  certificate.  They  state  that  after  **  making  the 
addition  for  natural  loss  arising  from  the  decomposition  of  the  milk  through  keeping,  the  proportion 
of  non-fatty  solids  is  not  lower  than  is  found  in  genuine  milk.  The  percentage  of  fat  and  ash  are  equal 
to  those  found  in  genuine  milks.  From  a  consideration  of  these  results  we  are  unable  to  affirm  that 
water  has  been  added  to  the  nulk."  The  correctness  of  that  certificate  is,  to  my  mind,  corroborated  by 
the  fact  that  the  analysis  made  some  three  weeks  after  the  milk  had  come  from  the  cows,  for  all  practical 
purposes,  produced  the  same  results  as  that  which  was  made  by  Mr.  Estcourt ;  and  that  rather  leads  me 
to  the  conclusion  that  the  analysis  could  not  have  been  at  all  carelessly  taken  or  slurred  over  by  those 
gentlemen.  Dr.  Bell,  Mr.  Bannister,  and  Mr.  Lewin.  I  assume  then  that  the  analysis  of  Mr.  Estcourt 
was  correct,  and  that  the  analyses  of  all  these  gentlemen,  although  not  quite  identical,  were  for  all 
practical  purposes  correct. 

Against  the  oath  of  Mr.  Wardle,  and  against  his  general  demeanour  and  conduct,  I  am  asked  to 
decide  that  this  water  was  put  into  this  milk,  upon  scientific  evidence,  which  is  contradicted  by  the 
scientific  evidence  of  such  gentlemen  as  those  who  have  been  recently  called.  This  is  a  matter  in  the 
nature  of  a  criminal  proceeding ;  and  to  use  an  expression  which  is  always  used  in  criminal  proceedings 
to  juries — and  I  sit  here  as  judge  and  jury  in  this  case— I  must  be  satisfied  beyond  all  reasonable  doubt 
that  this  man  has  been  guilty  of  the  offence  charged  against  him ;  and  I  am  not  satisfied.  If  it  were 
necessary  I  would  express  an  opinion  as  to  the  propriety  of  the  different  systems  of  analysis  which  have 
been  adopted,  because,  although  I  know  nothing  of  science,  after  hearing  such  extremely  good  evidence 
as  I  have  heard  on  both  sides,  if  it  were  part  of  my  duty,  and  I  were  bound  to  do  it,  I  would  give  a 
judgment  upon  that  question.  But  it  does  not  arise,  and  I  am  not  called  upon  in  the  present  case,  in 
the  view  I  take  of  it,  to  give  any  decision  whatever  as  to  which  is  the  best  mode  of  analysis  for  milk.  I 
ground  my  decision  not  certainly  upon  any  opinion  that  either  of  the  analyses  was  incorrectly  con- 
ducted. I  say  that  most  absolutely.  I  might  go  further  if  it  were  necessaxy,  only  it  is  not  necessary 
to  say  it— it  appears  to  me  that  both  analyses  were  skilfully  and  well  conducted ;  but  it  is  unnecessary 
for  me  to  say  that  upon  the  present  occasion  judicially. 
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The  oonelnsion  I  have  oome  to,  is,  that  the  o£fence  charged  againet  this  man  is  not  made  out  to  my 
MtitfAetion,  and  I  do  not  know  that  there  is  any  yalne  or  nse  in  my  saying  anything  more  npon  the 
mitter. 

I  thought  for  a  considerable  length  of  time  that  it  might  torn  out  that  an  analysis  made  after  the 
milk  had  been  kept  three  weeks  was  nearly  valueless ;  but  when  I  find  that  after  three  weeks  the 
inalysis  made  turns  out  to  be  practically  the  same  as  that  made  when  the  milk  was  fresh,  I  cannot 
loppose  that  that  is  a  matter  of  chance,  but  that  it  was  the  result  of  scientific  investigation  and 
enquiry.  The  investigation  which  has  taken  place  in  this  matter  is  one  that  I  daresay  will  be 
advantageous  to  both  sides  if  I  may  call  them  sides — ^both  to  the  parties  who  side  with  one  system 
of  analysis,  and  the  parties  who  side  with  the  other  system  of  analysis,  but  I  am  not  going  into  that  to-day. 

I  have  already  stated  that  it  has  not  been  proved  to  my  satisfaction  that  this  milk  was  adulterated 
with  water,  and  that  being  the  conclusion  at  which  I  have  arrived,  I  can  do  nothing  more  than  confirm 
Uui  appeal  and  dismiss  the  original  conviction. 

Mr.  Cottingham :  Now,  Sir,  there  is  a  second  conviction  which  I  must  draw  your  attention  to.  I  hope 
jou  will  give  us  the  costs  of  this  ? 

The  Beoorder:  Tes. 

Mr.  Cottingham :  There  is  the  second  conviction. 

Mr.  Gully :  Doee  my  friend  want  to  try  that  ?    It  follows  the  first  I  suppose  ? 

The  Beoorder :  Tes. 

Mr.  Cottingham :  If  it  follows  the  first,  that  is  dismissed  also,  and  I  have  to  ask  you  for  the  costs 
of  that. 

The  Beoorder :  The  costs  wiU  be  taxed.    There  will  be  nothing  on  the  second  conviction. 

Mr.  Cottingham :  I  want  to  draw  your  attention  to  this :  that  there  is  one  offence,  and  there  ought 
not  to  have  been  a  second  conviction  at  all. 

Mr.  Oully :  Does  my  friend  want  to  argue  that  ? 

Mr.  Sutton :  In  giving  the  costs  you  do  not  I  apprehend  give  costs  against  the  Justices  7 

The  Beoorder:  Oh  no. 

Mr.  Cottingham  :  Not  for  convicting  a  second  time,  for  the  same  offence. 

The  Beoorder :  Certainly  not.    I  wiU  say — Appeal  confirmed,  Conviction  dismissed. 


ADULTERATION  IN  PARIS. 

The  Revus  det  deux  Mondes,  on  Jnne  15th,  containB  an  article  bj  M.  DeDjB  Cochin, 
entitled  *<  Les  falsificateorB  et  le  laboratoire  municipal/*  which  is  interesting,  and  in  gome 
respects  amusing,  and  of  which  the  following  is  an  abstract. 

The  art  of  adulteration  is  now  one  of  the  most  interesting  sections  of  chemistry.  In 
days  of  yore  the  milk  dealer  on  the  comer  poured  a  little  water  into  his  tin  cans,  and  the 
wine  merchant  in  his  cellar  manufactured  secretly  by  the  light  of  candle  his  decoctions  of 
logwood.  But  the  milkman  and  the  wine  seller  have  progressed  with  the  age,  and  their 
work  has  become  scientific.  They  can  consult  dictionaries  and  systematic  treatises  on 
adulteration.  Taking  one  of  these  as  his  guide,  M.  Cochin  proceeds  to  draw  up  a  bill  of 
fare,  with  regard  to  which  he  acts  the  part  of  Sancho  Panza's  physician,  who,  it  will  be 
remembered,  objected  to  every  dish  set  before  his  master,  on  the  ground  that  it  was 
unhealthy. 

The  tapioca  soup  he  finds  is  made  ef  potato  starch,  contaminated  with  copper ;  the 
bright  green  pickles  owe  theur  color  to  the  same  metal.  The  fish  has  perhaps  been  preserved 
by  an  antiseptic  salt ;  the  sauce  makes  it  palatable,  but  Tery  few  know  what  makes  the 
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With  regard  to  this  third  ground  of  appeal,  I  am  clearly  of  opinion  that  it  is  not  well  founded. 
The  words  of  the  32nd  Section  are :  "  The  Jostiees  before  whom  any  complaint  may  be  made,  or  the 
Gomrt  before  whom  any  appeal  may  be  heard  under  this  Act,  may,  upon  the  reqaest  of  either  party  in 
their  discretion  cause  any  article  of  food  or  drug  to  be  sent  to  the  Commissioners  of  Inland  Bevenue, 
who  shall  thereupon  direct  the  Chemical  Officers  of  their  Department  at  Somerset  House  to  make  the 
analysis,  and  giTe  a  certificate  to  such  Justices  of  the  result  of  the  analysis,''  (fee. 

Now  it  appears  to  me  perfectly  clear  that  the  object  of  the  legislature  was  that  in  case  of  any  error 
fallen  into  by  the  witnesses  before  the  Justices  in  the  county,  that  they  should  be  corrected  by  the 
certificate  sent  by  the  authorities  at  Somerset  House,  and  that  the  Justices  or  the  Court  of  Appeal 
should  have  the  advantage  of  such  a  certificate  that  they  might  form  their  judgment  upon  it ;  but  I  do 
not  think  that  that  at  all  takes  away  either  the  responsibility  of  the  Justices  or  that  of  the  Court  of 
Quarter  Sessions,  who  must  give  a  perfectly  independent  decision  upon  the  merits  of  the  case,  of  course 
giving  full  weight  to  the  opinion  of  the  Chemical  Officers  of  the  Department  at  Somerset  House; 
therefore,  I  think  that  that  ground  of  appeal  fails. 

Now,  in  this  case  I  have  before  me  the  oath  of  a  person  who  says  that  he  supplied  this  milk  and 
that  he  did  not  m  any  way  adulterate  the  milk ;  and  in  considering  the  judgment  to  which  I  come,  I 
must  take  into  consideration,  not  only  the  scientific  evidence,  but  the  facts  of  the  case.  I  cannot  conceal 
from  myself,  nor  do  I  wish  to  conceal  from  myself,  the  fact  that  Wardle,  the  farmer,  seems  to  have 
acted  in  a  perfectly  straightforward  way.  He  at  once  sent  {he  samples,  taken  from  these  milk  cans,  to 
perfectly  independent  analysts,  who  both  gave  a  decision  adverse  to  him.  His  conduct  in  that  par- 
ticular leads  me  take  a  favourable  view  of  the  statements  he  has  made,  that  this  milk  was  not  in  any 
way  adulterated. 

Then  there  comes  the  scientific  evidence.  That  is  a  vast  amount  of  evidence  of  the  very  greatest 
value,  which  goes  to  shew  that  the  analysis — ^I  decide  entirely  upon  this  analysis  of  Mr.  Estcourt's — 
leads  conclusively  to  the  result  that  this  milk  was  adulterated  with  water.  A  very  great  deal  of  scientific 
evidence  ib  gone  into  to  prove  that  conclusion. 

Now,  on  the  other  hand,  there  is  the  evidence  of  the  certificate  of  the  Somerset  House  Analysts, 
which,  I  take  it,  I  am  to  use  for  my  assistance  upon  this  trial ;  and  if  I  am  not  to  use  it,  at  all  events 
I  have  the  evidence  of  the  gentlemen  who  have  given  the  certificate.  They  state  that  after  **  making  the 
addition  for  natural  loss  arising  from  the  decomposition  of  the  milk  through  keeping,  the  proportion 
of  non-fatty  solids  is  not  lower  than  is  found  in  genuine  milk.  The  percentage  of  fat  and  ash  are  equal 
to  those  found  in  genuine  milks.  From  a  consideration  of  these  results  we  are  unable  to  affirm  that 
water  has  been  added  to  the  milk."  The  correctness  of  that  certificate  is,  to  my  mind,  corroborated  by 
the  fact  that  the  analysis  made  some  three  weeks  after  the  milk  had  come  from  the  cows,  for  all  practical 
purposes,  produced  the  same  results  as  that  which  was  made  by  Mr.  Estcourt ;  and  that  rather  leads  me 
to  the  conclusion  that  the  analysis  could  not  have  been  at  all  carelessly  taken  or  slurred  over  by  those 
gentlemen.  Dr.  Bell,  Mr.  Bannister,  and  Mr.  Lewin.  I  assume  then  that  the  analysis  of  Mr.  Estcourt 
was  correct,  and  that  the  analyses  of  all  these  gentlemen,  although  not  quite  identical,  were  for  all 
practical  purposes  correct. 

Against  the  oath  of  Mr.  Wardle,  and  against  his  general  demeanour  and  conduct,  I  am  asked  to 
decide  that  this  water  was  put  into  this  milk,  upon  scientific  evidence,  which  is  contradicted  by  the 
scientific  evidence  of  such  gentlemen  as  those  who  have  been  recently  called.    This  is  a  matter  in  the 
nature  of  a  criminal  proceeding ;  and  to  use  an  expression  which  is  always  used  in  criminal  proceedings 
to  juries — and  I  sit  here  as  judge  and  jury  in  this  case— I  must  be  satisfied  beyond  all  reasonable  doubt 
that  this  man  has  been  guilty  of  the  offence  charged  against  him ;  and  I  am  not  satisfied.    If  it  were 
necessary  I  would  express  an  opinion  as  to  the  propriety  of  the  different  systems  of  analysis  which  have 
been  adopted,  because,  although  I  know  nothing  of  science,  after  hearing  such  extremely  good  evidence 
as  I  have  heard  on  both  sides,  if  it  were  part  of  my  duty,  and  I  were  bound  to  do  it,  I  would  give  a 
judgment  upon  that  question.    But  it  does  not  arise,  and  I  am  not  called  upon  in  the  present  case,  in 
the  view  I  take  o!  it,  to  give  any  decision  whatever  as  to  which  is  the  best  mode  of  analysis  for  milk.    I 
ground  my  decision  not  certainly  upon  any  opinion  that  either  of  the  analyses  was  incorrectly  con- 
ducted.   I  say  that  most  absolutely.    I  might  go  further  if  it  were  necessaxy,  only  it  is  not  necessary 
to  say  it— it  appears  to  me  that  both  analyses  were  skilfully  and  well  conducted ;  but  it  is  unnecessaiy 
for  me  to  say  that  upon  the  present  occasion  judicially. 
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The  oonohuion  I  haTO  oome  to,  is,  that  tho  offence  charged  againet  this  man  is  not  made  out  to  mj 
satiafaction,  and  I  do  not  know  that  there  is  any  value  or  nse  in  my  saying  anything  more  npon  the 
matter. 

I  thought  for  a  oonsideraUe  length  of  time  that  it  might  torn  oat  that  an  analysis  made  after  the 
milk  had  been  kept  three  weeks  was  nearly  yalneless;  but  when  I  find  that  after  three  weeks  the 
analysis  made  tarns  out  to  be  practically  the  same  as  that  made  when  the  milk  was  fresh,  I  cannot 
•appose  that  that  is  a  matter  of  chance,  bat  that  it  was  the  result  of  scientific  investigation  and 
enqoixy.  The  investigation  which  has  taken  place  in  this  matter  is  one  that  I  daresay  will  be 
advantageous  to  both  sides  if  I  may  call  them  sides — ^both  to  the  parties  who  side  with  one  system 
of  analysis,  and  the  parties  who  side  with  the  other  system  of  analysis,  but  I  am  not  going  into  that  to-day. 

I  have  already  stated  that  it  has  not  been  proved  to  my  satisfaction  that  this  milk  was  adulterated 
witb  water,  and  that  being  the  conclusion  at  which  I  have  arrived,  I  can  do  nothing  more  than  confirm 
this  appeal  and  dismiss  the  original  conviction. 

Mr.  Ck>ttingham :  Now,  Sir,  there  is  a  second  conviction  which  I  must  draw  your  attention  to.  I  hope 
you  will  give  us  the  costs  of  this  ? 

The  Beoorder :  Tes. 

Mr.  Cottingham :  There  is  the  second  conviction. 

Mr.  Gully :  Does  my  friend  want  to  try  that?    It  follows  the  first  I  suppose  ? 

The  Recorder :  Tes. 

Mr.  Cottingham :  If  it  follows  the  first,  that  is  dismissed  also,  and  I  have  to  ask  you  for  the  costs 
of  that. 

The  Becorder :  The  costs  will  be  taxed.    There  will  be  nothing  on  the  second  conviction. 

Mr.  Cottingham :  I  want  to  draw  your  attention  to  this :  that  there  is  one  offence,  and  there  ought 
not  to  have  been  a  second  conviction  at  all. 

Mr.  Oully :  Does  my  friend  want  to  argue  that  ? 

Mr.  Sutton :  In  giving  the  oosts  you  do  not  I  apprehend  give  costs  against  the  Justices  ? 

The  Recorder :  Oh  no. 

Mr.  Cottingham :  Not  for  convicting  a  second  time,  for  the  same  offence. 

The  Beoorder :  Certainly  not.    I  will  say— Appeal  confirmed,  Conviction  dismissed. 


ADULTERATION  IN  PARIS. 

The  Rsvue  det  deux  MandeSf  on  June  15th,  contains  an  article  by  M.  Denys  Cochin, 
entitled  *<  Leg  falsificateoTB  et  le  laboratoire  municipal/'  which  is . interesting,  and  in  some 
respects  amasbg,  and  of  which  the  following  is  an  abstract. 

The  art  of  adulteration  is  now  one  of  the  most  interesting  sections  of  chemistry.  In 
days  of  yore  the  milk  dealer  on  the  comer  ponred  a  little  water  into  his  tin  cans,  and  the 
wine  merchant  in  his  cellar  manufactured  secretly  by  the  light  of  candle  his  decoctions  of 
logwood.  But  the  milkman  and  the  wine  seller  have  progressed  with  the  age,  and  their 
work  has  become  scientific.  They  can  consult  dictionaries  and  systematic  treatises  on 
adulteration.  Taking  one  of  these  as  his  guide,  M.  Cochin  proceeds  to  draw  up  a  bill  of 
fare,  with  regard  to  which  he  acts  the  part  of  Sancho  Panza's  physician,  who,  it  will  be 
remembered,  objected  to  every  dish  set  before  his  master,  on  the  ground  that  it  was 
unhealthy. 

The  tapioca  soup  he  finds  is  made  ef  potato  starch,  contaminated  with  copper ;  the 
bright  green  pickles  owe  their  color  to  the  same  metal.  The  fish  has  perhaps  been  preserred 
by  an  antiseptic  salt ;  the  sauce  makes  it  palatable,  but  Tery  few  know  what  makes  the 
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saaoe  palatable.  The  batter  which  it  eontains  is  no  longer  made  from  cream  by  the  help  of 
a  chnm.  Part  of  it  is  margarin,  part  of  it  is  batter  improyed  with  gjpsom,  silicate  of 
potash,  snlphate  of  baryta,  potato  starch  and  coloring  matters  of  various  kinds. 

The  truffles  with  the  roast  are  made  of  earth,  potatoes  and  hycoperdons  duly  flayored. 
The  peas  and  the  spinach  owe  their  beautiful  green  to  copper. 

The  digestion  of  these  products  of  the  laboratory  is  supposed  to  be  aided  by  coffee, 
cognac  and  a  cigar.  The  coffee  may  contain  chicory,  beans,  com,  carrots,  caramel,  sawdust 
and  horse  liver.  The  cigars  are  in  a  handsome  box  bearing  Havana  stamps,  but  are  made 
of  poor  German  tobacco,  cabbage  leaves,  willow  leaves,  &c.  And  the  brandy!  The 
Omniscient  alone  knows  what  that  is  compounded  of. 

If  the  next  morning  after  such  a  meal  the  diner  feels  dyspeptic  and  feverish,  his 
physician  will  probably  order  him  a  glass  of  mineral  water.  This  is  probably  made 
artificially.  But  we  need  follow  M.  Goohin  no  further  in  this  enumeration,  which  is,  after 
all,  the  same  old  story. 

Afber^a  brief  description  of  the  municipal  laboratory  established  in  Paris  for  the 
purpose  of  detecting  adulteration,  a  sketch  is  given  of  the  objections  made  to  this  institution. 
The  first  is,  that  it  is  an  encroachment  on  liberty,  and  the  wine  merchants,  who  are  the 
most  active  enemies  of  the  laboratory,  lay  great  stress  on  this.  They  agree  that  it  is  wrong 
to  add  harmless  substances  to  wine,  but  to  dilute  it  with  water — that  is  not  adulteration  ;  it 
is  one  of  the  rights  of  freemen. 

And  to  a  considerate  extent  their  cause  has  become  a  popular  one.  The  people,  it  is 
said,  demand  water  colored  with  aniline  dyes,  and  they  have  a  right  to  have  it ! 

In  the  second  place,  the  merchants  urge  that  the  work  of  the  laboratory  is  opposed  to 
business  prudence.  The  publicity  of  its  results  will  injure  the  export  trade.  How  dare  we 
announce  to  the  world  that  of  8,861  samples  of  wine  the  chemists  have  found  202  hermfril, 
1,098  passable,  and  only  857  without  reproach  ?  ''Do  you  suppose,'*  says  M.  president 
of  the  syndicate  of  wines  and  liquors,  ''  that  if  there  were  municipal  laboratories  in  Madrid, 
Valencia,  Alicante,  Genoa,  &e.,  and  samples  of  wine  were  sent  to  them  as  is  done  in  Paris, 
do  you  suppose,  I  say,  that  they  would  not  find  the  same  proportion  of  adulteration  that  is 
found  by  the  Paris  laboratory  ?  I  answer,  yes ;  and  were  this  matter  a  hundred  times  more 
important,  the  Spanish  and  Italian  laboratories  would  keep  their  figures  to  themselves,  and 
would  not  proclaim  them  urbi  et  orbi.** 

A  more  sensible  criticism  on  the  publications  of  the  laboratory  is  that  they  are  made  in 
such  a  way  as  to  create  unnecessary  alarm,  and  give  a  wrong  idea  of  the  amount  of  danger. 
From  the  figures  given  it  is  natural  far  a  Parisian  to  conclude  that  he  has  only  one  chance 
in  ten  of  getting  a  good  wine,  three  chances  in  ten  of  getting  good  milk,  &c.  But  it  must 
be  remembered  that  almost  every  sample  analyzed  is  suspicious.  To  draw  conclusions  from 
the  results  of  these  analyses  as  to  the  character  of  the  whole  supply  is  like  saying  "  ten 
persons  out  of  every  hundred  tried  for  theft  are  acquitted— therefore  of  every  hundred 
Parisians  ninety  are  thieves.'* 

If  the  samples  were  collected  indiscriminately,  the  proportion  of  adulteration  indicated 
would  be  enormous  ;  but  such  is  not  the  case.  M.  Cochin  proceeds  to  criticise  the  standards 
adopted  at  the  laboratory  for  wine  and  milk  analysis,  objecting  that  they  are  too  high,  and 
thinks  that  there  should  be  a  sort  of  court  of  appeal  from  its  decisions,  somewhat  as 
is  arranged  in  England.  Space  is,  however,  wanting  for  a  further  account  of  this  paper 
here,  and  we  can  only  commend  its  perusal  to  those  who  are  specially  interested  in  its 
subject. — Sanitary  Engineer. 
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SOCIETY  OF  PUBLIC  ANALYSTS. 

A  OsMBBAL  MxBTiNO  of  the  Socletj  was  held  on  Friday  Eyening,  the  16ih  NoTtmber,  at 
Burlington  Honse,  Pioeadillj,  the  President,  Mr.  Wigner,  in  the  Chair. 

The  minutes  of  the  preyions  meeting  were  read  and  confirmed. 

The  following  gentlemen  were  proposed  for  election  : 

As  Member,  Mr.  O.  Wilkinson,  F.C.S.,  Pnblio  Analyst  for  Stockport ;  as  AsBoeiate, 
Mr.  G.  Roberts,  Assistant  to  Mr.  W.  Fox,  of  Trinity  Square,  London. 

The  following  papers  were  read : 

'*  Note  on  Selenium,*'  by  Dr.  Drinkwater. 

'*  On  a  Recent  Whiskey  Prosecution,"  by  Dr.  Angell. 

''  On  Milk  Adulteration  in  London,**  by  Mr.  Wigner. 

"  On  Milk  Analysis,'*  by  Mr.  Estcourt,  Dr.  DuprA,  Mr.  Hehner,  and  Mr.  Allen. 

A  long  discussion  ensued. 


Our  space  will  only  permit  us  to  print  these  papers  in  this  issue;  the  notes  of  the 
discussion  will  appear  in  our  next  number. 


ADDITIONAL  NOTE  ON  THE  PRESENCE  OF  SELENIUM  IN  SULPHURIC  ACID, 
AND  ITS  INFLUENCE  ON  REINSCH'S  TEST. 

Bt  Dr.  Dbimxwatxb,  F.C.S.,  Lxotubbb  on  Chbmxstbt,  Edimbuboh  School  of  Mbdioeni:. 

SnfOB  the  publication  of  my  paper  on  Selenium  in  Sulphuric  Acid,  read  before  the  Society  in 
March  last,  I  haye  been  conducting  further  experiments.  One  set  of  results  are  interesting 
from  a  medico-legal  stand-point. 

On  distilling  sodic  chloride  with  the  selenised  acid,  as  in  the  manufacture  of  hydro, 
ehloric  acid,  I  found  that  all  the  selenium  distilled  oyer  and  was  dissolyed  in  t^e  acid^  the 
nKne  i^esidue  being  practically  free  from  the  impurity. 

The  results  were  independent  of  either  temperature  or  quantity  of  acid  employed.  I 
made  experiments  leaying  both  acid  and  normal  salts  as  the  bye  products,  and  in  eyeiy  case 
the  residues  were  free  from  selenium ;  the  method  employed  in  testing  being  to  boil  up  the 
residue  with  hydrochloric  acid,  and  pass  in  sulphurous  acid  gas,  as  described  in  my  prerieus 
paper. 

The  sulphuric  acid  employed  was  not  the  artificially  selenised  acid  but  some  of  the 
original  sample,  No.  2,  which  it  may  be  remembered  contained  *88  grammes  in  100  c.c. 

On  boiling  a  piece  of  pure  copper  foil  with  the  impure  hydrochloric  acid  made  as 
dseoCM,  a  deposit  was  obtained  which  resembled  in  all  outward  iq;»peanuiee  the  arsemeal 
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deposit  obtained  in  a  dmOar  manner  in  Reinsoh's  test.  On  heating  this  in  a  dry  test  tube, 
a  sablimate  was  collected  of  a  distinct  crystalline  structure,  which  differed  howeyer  from  an 
arsenical  deposit  both  in  the  shape  of  tha  crystal  and  in  its  colour.  The  sublimate  dissolved 
in  ooncentrated  sulphuric  acid  with  the  characteristic  greenish-hrown  colour,  and  was  pre- 
eipatod  in  red  flakes  on  the  addition  of  water. 

Remembering  that  selenium  is  not  such  an  uncommon  impurity  in  sulphuric  acid,  and 
seeing  the  ease  with  which  it  is  transferred  to  the  hydrochloric  acid,  it  becomes  an  important 
factor  in  using  Beinsch*s  process  for  medico-legal  purposes. 


NOTE  ON  A  CASE  OF  TRANSPOSITION  OF  SAMPLES. 
Bt  A.  Anoell. 
A  SAMFLB  of  whiskey  examined  by  me  in  August  last  was  found  to  be  '9518  sp.  gr.  =  28*85 
a.p.     I  therefore  certified  that  it  was  adulterated  with  water. 

The  case  was  heard  at  the  Droxford  Petty  Sessions,  and  was  adjourned  in  order  that 
the  third  part  of  the  sample  might  be  sent  to  Somerset  House.  A  report  of  the  adjourned 
meeting  and  magistrate's  decision  taken  from  a  Portsmouth  paper  will  appear  in  our  journal. 

The  whiskey  was  examined  by  Dr.  Bell,  who  found  it  to  be  8*7  u.p.,  also  by  Mr.  Sidney 
Harvey,  who  declared  9*2  u.p.  Upon  this  evidence  the  case  was  dismissed,  costs 
allowed,  and  the  police  were  directed  to  have  the  attention  of  the  proper  authorities  called 
to  the  great  discrepancy  in  the  analyses. 

I  now  find  on  reference  to  my  book  that  no  other  sample  of  whiskey  was  passing  through 
my  laboratory  at  the  time  this  one  was  examined,  and  that  two  weighings  were  made  upon 
separate  balances,  and  with  separate  sets  of  freights,  with  identical  results  and,  further, 
that  a  part  of  the  sample  was  put  by  for  reference  if  needed.  This  precaution  I  take  with 
all  adulterated  samples. 

No  notice  was  given  to  me  at  any  part  of  these  proceediogs,  and  I  heard  nothing  of  the 
case  until  the  day  after  its  final  dismissal,  and  then  only  indirectly  through  a  friend  who 
happened  to  be  in  court.  No  solicitor  was  engaged,  and  the  only  counsel  for  the  prosecution 
was  a  police  ofi&cer.  There  being  no  one  present  to  support  my  certificate,  or  to  point  out  the 
great  improbability  of  the  sale  to  the  public  by  a  small  country  roadside  innkeeper  of  spirits 
at  8*7  n.p.,  and  no  chance  of  producing  corroborative  evidence,  my  figures  were  taken  as 
erroneous ;  and  the  gross  carelessness  and  want  of  qualification  on  the  part  of  the  Public 
Analyst  was  strongly  commented  upon,  both  by  the  counsel  for  the  defence,  and  by  the 
ehairman  of  the  court. 

Immediately  upon  being  informed  of  what  had  happened,  I  referred  to  my  part  of  the 
sample  and  again  found  it  28*85  u.p.  I  then  sent  on  the  sample  to  Mr.  Hehner,  and  he 
forwarded  it  to  Dr.  Dupr6.    The  certificates  of  these  gentlemen  are  as  follows : 

Mr.  Hehner    28*42  n.p. 

Dr.  Dupr6       29-40    „ 

My  object  in  bringing  this  case  before  the  notice  of  the  Society  of  Public  Analysts  is  to 

point  out  the  unfairness  of  dismissing  disputed  cases  without  hearing  the  evidence  of  the  Public 

Analyst,  and  to  take  the  opportunity  of  remarking  upon  the  want  of  uniformity  of  method  in 

purchasing  samples,  the  great  number  of  officers  employed  as  collectors  in  county  districts,  and 

believe  the  entire  absence  of  any  attempt  to  obtain  the  articles  as  supplied  to  the  public. 
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The  oertifieate  of  the  Pahlic  Analyst  is  eyidenoe.  This,  in  my  opinion,  is  somewhat 
onfortHnate,  for  it  is  not  always  all  the  evidence  which  that  official  can  prodnce.  It  is 
evident  that  at  the  time  the  certificate  is  drawn  np  it  is  not  known  that  a  defence  will  he 
set  np,  nor  of  what  kind  of  evidence  that  defence  will  consist.  So  that  it  is  impossible  to  so 
word  a  certificate  as  to  make  it  in  all  cases  the  best  evidence  to  be  got ;  and,  if  I  understand 
arighty  one  of  the  fundamental  principles  of  English  law  is  that  the  best  evidence  available 
shftU  be  obtained. 

In  this  ease  it  would  have  been  an  easy  nuitter  to  have  shewn  to  the  magistrates  that 
the  whiskey  sent  to  Somerset  House  could  not  have  been  the  same  as  that  examined  by 
Mr.  Hehner,  Dr.  Dupr6,  and  myself;  consequently  certain  remarks  from  the  Bench  would 
not  have  been  made. 

With  regard  to  the  administration  of  the  act,  I  submit  that  there  is  great  room  for 
improvement.  The  working  of  the  act  is  well  understood  ;  adulteration  in  most  articles 
£&irly  well  defined ;  methods  of  analysis  pretty  uniform  and  generally  adopted  by  Public 
Analysts.  So  far,  therefore,  as  the  analysis  is  concerned,  there  is  no  likelihood  in  the 
future  of  any  frequent  difference  of  opinion  or  in  results,  and  that  part  of  the  administration 
of  the  act,  which  constitutes  the  duties  of  the  Public  Analyst,  is  now  being  worked  with 
confidence  and  reliability.  It  is  in  the  mode  of  collecting  samples  and  in  the  number 
collected  that  more  care  and  uniformity  is  needed.  ^ 

In  some  counties  the  officers  of  the  police  force  are  employed  as  collectors,  no  extra 
pay  being  allo'ved  for  the  duty,  which  is  naturally  irksome. 

Samples  are  purchased  generally  by  the  officers  in  Uieir  respective  districts,  and  in 
uniform,  and  being  well  known  it  is  very  unlikely  that  adulterated  goods  will  be  supplied 
to  them. 

In  several  districts  a  Public  Analyst  has  been  appointed  for  years,  but  no  collector, 
consequently  no  samples  are  submitted  for  analysis ;  this  is  especially  the  case  in  small 
boroughs  where  trade  interest  is  strong  upon  the  Council,  these  bodies  are  therefore 
interested  in  smothering  the  operation  of  the  act.  The  boroughs  are  often  located  in 
country  districts  in  which  the  act  is  applied.  The  shopkeeper  carrying  on  trade  within  the 
limit  of  the  borough  has  a  decided  advantage  over  one  just  outside  who  has  to  sell  his 
goods  subject  to  the  provisions  of  the  act. 

I  know  one  town  in  Hampshire  where  the  milk  carried  in  is  watered  with  impunity  as 
soon  as  the  cart  has  passed  the  city  boundary. 

It  would,  I  think,  be  well  if  this  meeting  were  to  organize  an  enquiry  with  a  view  of 
collecting  data,  shewing  these  abnormal  conditions,  and  where  they  occur,  with  a  view  of 
doing  something  towards  rendering  the  working  of  the  Sale  of  Food  and  Drugs  Aet  more 
uniform,  more  regular,  more  reliable,  and  therefore  more  efficient  throughout  the  Kingdom. 


THE  MILK  SUPPLY  OF  LONDON. 

Bt  G.  W.  Wioneb,  F.C.S.,  F.I.C.,  Pbebident  op  the  Society  of  Public  Akaltits. 

Bead  before  the  Society  of  Public  AntUyaU,  November  16th,  1888. 

PuBE  milk  appears  to  be  the  exception  rather  than  the  rule  in  London,  though,  perhaps, 

London  is  not  worse  off  in  this  respect  than  some  of  the  other  large  cities,  but  it  has  been  my 
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eoiiTictioii  for  a  loDg  time  that  the  regular  reports  which  we,  as  Pablio  Analyaks,  make,  gire 
very  little  idea  of  what  the  actual  exteot  of  milk  adulteration  ia.  InspectorSy  are,  of  course, 
always  recognised  bj  those  who  make  adulteration  a  business.  The  regular  adulterators 
are  seldom  eonyioted. 

It  is  Tery  imfportant,  however,  m  the  public  interest  to  know  how  far  milk  adulteration 
actually  preyails,  and  at  some  considerable  trouble  I  haye  endeavoured  to  find  out  what  the 
quality  of  the  average  milk  supply  of  London  really  is.  Londoners  within  the  area  of  the 
London  Water  Ck>mpanies  supplies  number  nearly,  or  quite,  four  and  three  quarter  millions, 
say  4,760,000  and  the  cost  of  the  milk  supply  is  therefore  a  tolerably  large  figure. 

The  limit  of  pure  milk  has  by  almost  (but  not  quite)  universal  consent  been  fixed  at 
9*00  per  cent,  solids  (not  fat),  and  2*60  per  cent.  fat.  My  opinion  is  that  this  is  if  anything 
too  low,  especially  in  fat ;  so  I  procured  56  samples  during  the  month  of  October  firom  entire 
dairies  of  milk  as  the  milk  arrived  in  London.  The  farmers*  men  may  have  added  a  Kttle 
water,  but,  unless  in  one  case,  I  have  no  reason  to  think  that  this  has  been  done.  No 
precautions  whatever  were  taken  to  procure  special  samples,  so  I  am  fairly  justified  in  saying 
that  this  milk  is  a  fair  sample  of  what  dairy  farmers  can  supply  in  London  during  the  month 
of  October.    These  deliveries  are  from  the  milk  of  about  2,000  cows. 

Out  of  this  series  of  55  samples,  the  solids  (not  fat)  fell  in  one  case  to  8*98  per  cent., 
with  8*14  per  cent,  of  fat,  and  m  the  next  lowest  case  to  9*10  solids  (not  fat) ;  that  is  54 
out  of  55  samples  are  above  the  limit,  and  the  one  remaining  sample  has  a  high  proportion 
of  fat,  but  the  average  is  more  important,  and  this  comes  to  solids  (not  fat)  9*60,  fat  8*46, 
total  solids,  18*06,  so  that  the  average  of  these  2,000  cows  is  at  the  very  least  six  percent, 
above  the  limits  used  by  the  Society,  and  nearly  40  per  cent,  higher  in  &t. 

So  much  for  what  comes  to  London  :  now  let  us  see  what  is  sold  in  London. 
It  is  proper  to  expect  that  some  of  the  best  milk  should  be  delivered,  for  however  leniently 
a  milk  seller  may  generally  look  upon  watering,  we  cannot  expect  that  all  of  them  do  so. 

I  purchased  800  samples  in  London,  and  three  out  of  the  800  corresponded  with  the 
average  of  the  milks  sent  to  London,  and  one  of  the  800  was  richer  than  the  average  ;  296 
remain  to  be  accounted  for,  98  of  these  pass  the  limit.  They  may  have  been  watered,  and, 
in  fact,  many  probably  have,  but  they  are  just  above  the  limit ;  208  or  67*9  per  cent, 
are  below  the  limit,  and  this  represents  the  amount  of  sophistication  I  have  actually  found. 
The  percentage  of  added  water  in  these  samples  varies  from  8  per  cent,  to  61  per  cent. 

Out  of  the  800  samples  no  less  than  60,  or  20  per  cent,  of  the  total,  are  just  on  the 
limit  line  of  solids  (not  fat),  and  fat  in  genuine  milk. 

But  as  soon  as  this  limit  line  is  passed,  watering  goes  on  rapidly ;  15  per  cent,  of  the 
samples  contain  more  than  20  and  less  than  80  per  cent,  of  added  water,  and  15  per  cent, 
contain  more  than  80  per  cent.,  in  all  68  per  cent,  were  watered. 

The  percentage  of  skimming  is  almost  equally  formidable ;  here  again  I  have  passed 
all  samples  above  the  limit,  though  it  is  too  low ;  but  even  on  this  low  calculation  19  per  cent, 
were  skimmed  as  well  as  watered,  and  more  than  7  percent,  were  skimmed  but  not  watered. 
This  tale  of  sophistication  is  really  serious  to  the  public.  Averaging  the  800  samples, 
the  average  result  is  that  18  per  cent,  of  the  fat  has  been  skimmed  off,  and  that  the  milk 
has,  in  addition,  been  watered  nearly  18  per  cent. ;  while  if  the  figures  I  actuaHy  found  in 
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the  dairies  are  taken  as  the  standard,  as  I  consider  they  onght  to  be,  20  per  cent,  of  the  fat 
has  been  skimmed  off,  and  the  watering  is  19  per  cent. 

Ten  years  working  of  the  anti- Adulteration  Acts  has  brought  us  really  to  this  point, 
that  as  regards  milk  onr  position  is  hopeless  until  the  law  is  amended ;  no  one  can  hope  to 
get  pure  milk  in  London,  unless  under  other  guarantees  than  this  Act  affords,  and  we  ought 
to  tell  the  public  so  that  they  may  take  action  in  the  matter. 

Tiiyial  fines  of  a  few  shillings  do  not  bear  on  the  question  at  all.  The  average  con- 
Bumption  of  milk  in  the  middle  class  districts  of  London  may  be  taken  at  something  like  10 
gallons  per  head  per  year,  but  to  put  it  at  the  least  I  will  take  8^  gallons  per  head  per  year 
as  the  average,  or  say  1}  oz.  per  day  each  person.  The  milk  bill  of  this  population  of  4f 
miUions  must  therefore  be,  at  5d.  per  quart,  somewhat  about  £1,400,000,  or  seven-eighths 
of  the  water  rates,  which  are  £1,562,000. 

This  milk  appears  to  be  watered  on  the  average  nearly  19  per  oent.  The  value  of  this 
milk  replaced  by  water  is  £266,000  per  year.  It  is  not  easy  to  say  absolutely  what  value 
diall  be  given  to  the  fat,  but  certainly  it  is  putting  the  most  lenient  view  possible  on  the 
matter  if  we  consider  that  the  abstraction  of  this  fat  is  equal  to  a  value  of  J£90,000  more. 

Adding  this  figure  to  the  other,  I  find  that  we  in  London  pay  £856,000  a  year  for 
firandulent  dealing  wil^  milk—just  about  one-fifth  part  of  our  water  ri^ies.  How  long  this 
will  be  tolerated  I  cannot  say,  but  it  needs  no  calculation  to  show  that  the  amount  is  enough 
to  pay  a  profit  to  all  the  vendors  concerned,  if  only  it  were  fairly  divided. 


VALUATION  OF  MILK  SOLIDS  INSTEAD  OF  A  LIMIT  OR  STANDARD. 

Bt  0.   ESTOOURT. 

At  the  important  appeal  case  decided  in  Manchester,  on  6th  October  last,  a  ttiass  of 
seientifio  evidence  was  given  upon  the  question  of  milk  adulteration  and  milk  analysis  by 
muxj  of  the  most  competent  analysts  in  the  kingdom.  Probably  no  better  represmitative 
m^^ting  of  analysts  competent  to  deal  with  the  qaestion  could  be  gathered  together.  The 
Soeietj  of  Public  Analysts,  the  Somerset  House  Laboratory,  and  the  Laboratory  of  the 
Bojal  Agricultural  Society  were  represented.  The  only  drawback  to  the  value  of  thig 
meeting  was  that  it  took  place  in  a  court  of  justice,  and  that  the  scientific  witnesses  were 
tharefbre  only  permitted  to  tell  the  truth  so  far  as  they  were  allowed  to  give  evidence,  but 
were  not  permitted  to  tell  the  whole  truth,  as  is  patent  to  all  who  have  given  evidence  in 
eoorts  of  law.  It  is  impossible  for  any  ordinary  judge  to  dedde  upon  so  important  a  matter 
with  such  meagre  information  as  is  permitted  to  be  supplied  by  scientific  witnesses.  If  how- 
ever, such  a  gathering  could  come  together  again,  with  such  important  additions  from  the 
three  bodies  named  as  might  be  made,  the  whole  question  might  be  set  at  rest  for  ever. 
To  do  this  with  due  consideration  for  the  consumers  of  milk,  the  producers  of  milk,  and  the 
analysts  themselves,  two  points  must  be  agreed  upon,  namely :  What  shall  be  the  inferior 
limit  of  the  two  important  constituents  of  milk ;  and  what  is  the  most  perfect  and  practic- 
able process  for  estimating  those  constituents. 

To  aid  in  arriving  at  the  desired  result,  I  have  made  a  large  series  <^  cakulations  based 
iqKm  the  limit  of  the  lowest  non-fat  solids  yielded  by  a  dairy  of  cows.    This  is  given  by 
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Somerset  House,  and  Dr.  Cameron,  Mr.  Hehner,  Dr.  Vieth,  and  Mr.  B.  Dyer,  as  8*5,  and 
the  lowest  amount  of  fat  in  genuine  milk,  Dr.  Yoelcker  (the  representatiye  of  the  producers' 
interest)  has  fixed  at  8*0. 

To  each  of  these  constituents  I  would  attach  a  fixed  yalue,  to  he  agreed  upon. 

In  all  my  calculations,  no  valuation  appears  to  cover  so  large  a  number  of  possibilities 
as  the  one  I  venture  to  suggest. 

Of  non-fat  solids  8*5  per  cent,  shall  equal  900 

Of  fat  solids  8*0  per  cent 100 

Factors  dedooed  from  these  figures  are — 

Non-fat  factor    7*85 

Fat  factor    IMO 

I  propose  that  a  milk  which  contains  such  a  percentage  of  non-fat  solids  and  fai  solids 
as  multiplied  by  their  respective  factors  will  together  produce  100  shall  be  considered  milk 
of  full  value. 

Thus  for  example,  a  milk  which  yields — 

8*5  per  cent,  not  fot,  and 
8*0  per  cent,  fat,  will  yield 


One  hundred  parts  of  milk 


8-6     X     7-86     =     66*72 
8*0     X  11*10     ^     33*80 


100*02 
The  following  table  will  show  how  great  a  range  in  the  composition  of  milk  will  be 
covered  by  this  valuation. 

Non-fftt  Ikt.                         equal                             Parte  of  Milk. 

8*0  H'35  99-98 

8*1  8*28  99-99 

8-2  8-21  10000 

8*8 814  100 

8*4  807  100 

8  5  800  100 

90  2-65  100 

Extreme  examples  of  watering  or  skimming  show  that  the  fat  or  the  non-fat  solids 

respectively  must  be  high — thus  the  consumer  receives  full  value. 

Non-fat.  Fat.        Parts  of  Bfilk. 

Watering    60     4*76      =      99-98 

Skimming   100    1*94      =     100*08 

'^OTE.—RuU  :  For  each  0*1  solids  not  fat  below  8*5  there  must  be  an  increase  on  fat  of  0*07. 
Valuation  as  proposed,  applied  to  Dr.  Bell*s  table  of  single  cow's  milks. 

NolfM.  Ttkt.                                                         Pwoeot.a(MUk. 

8*77  2*65  97-90 

8*60  2-67  9719 

8-95  2  25  95-25 

8-38  ..    2*95  9816 

8-98  2*29  95*98 

8-59  2*26  98*20 

800  2*31  88*46 

8*54  2*78  97-92 

8  86  2-31  95*20 

8*66  2*19  92*81 

8  59  2*88  98*87 

801  2*42  8976 

8-66  277  98-75 

907  1*92  92  58 

8  77  2  66  97-77 

8*89  2  97  98*85 

8*66  2*87  98*2 
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This  method,  which  I  have  oarefally  worked  out,  will,  I  find,  meet  all  the  views  of  the 
three  bodies  I  have  named. 

In  Dr.  Beirs  tables  of  analyses  of  single  cow's  milks,  which  are  all  of  somewhat  doubtful 
genuineness,  only  17  are  found  to  be  condemned  by  this  valuation. 

The  following  analyses  of  genuine  milks,  authenticated  either  by  myself  or  the 
Manehester  Inspectors,  will  serve  to  show  the  variation  in  farm  milk. 

ANALYSES  OF  GENUINE  MILKS. 

Sampler  of  Milk  from  eowi  milked  in  the  presence  of  myself  and  Inspectors  of  the  Corporation 

of  Manchester, 

Date.  Time.         No.  of  Cows.      Solids  not  Fat.    Fat.     Total  Solids.     How  Fed. 

Jaly 9     2.80  to  8.0  p.m.  4  9-34  8-46  12-80            Grass 

9     2.30  to  3.0     „  8  917  3-38  12-66 

„     9  5.0  p.m.  4  9-34  3-74  13-08               „ 

„     9  6.0    „  3  9-61  3-20  12-81 

„     31  1.0    „  6  904  3-44  12-48 

, 31  1.0    „  6  908  3-71  12-74 

.,     31  1.0    „  10  901  8-92  12-98 

„     31  1.0    „  11  9-18  4-27  18-46 

„     31  1.0    „  32  910  3-98  1308 

„     31  4.30  a.m.  32  907  2-89  11-96 

Angast ....     6  6.0    „  6  9.47  2-68  1216               „ 

July 9  6.0    „  1  10-62  3-38  13-86 

Total,  12  dailies  or  shippons 122.  Dairy  avge.  9*32  3*50  12-82 

July 13           3.0  p.m.  9  9-32  3-81  1818            Stall. 

„     13           3.0    „  10  9-44  3-82  18-26 

„     13            3.0    „  16  9-28  4-36  13-64 

„     13            3.0    „  15  910  4-46  13-66 

13            3.0    „  1  916  4-11  13-27 

Total,  6  dairies  or  shippons 61   Dairy  avge.  9*26  4-11  13-37 

Samples  of  Milk  from  eows  milked  in  the  pretence  of  two  or  more  Inspectors  of  the  Corporation, 
Date.  Time.         No.  of  Cows.        Solids  not  Fat.    Fat.      Total  Solids.    How  Fed. 

May 26  14  1004  2-83  12-87  Grass. 

June......     1  11  9-39  3-26  12-66 

Total,  2  dairies 26  Dairy  avge.  9-71  304  12-76 

Joly 17      4.15  to  6.30  a.m.      9  9-69  2-50  12-19           BtaU. 

„     17       4.15  .,6.80    ..       10  9-92  2-60  12-52 

„     17       4.16  ..6.30    „       16  9-71  2-61  12  82 

„     17      4.16  ,,6.30    ,.       16  9-60  3-06  12-66 

Total,  4  shippons 60    Dairy  avge.  9-70  2-69  12-89 

These  milks  are  from  dairies  in  Lancashire,  Cheshire,  and  Derbyshire. 
In  Dr.  Voelcker's  examples  of  cows  producing  what  he  calls  even  poor  milk  (ezeeptbg 
of  course  the  Oirencestar  half-starved  cows)  none  would  be  below  the  valuation. 

In  the  samples  reported  upon  as  adulterated  (during  a  period  of  nine  months  in  the 
City  of  Manchester)  out  of  840  milks,  82  were  returned  as  adulterated,  and  of  these  latter 
only  four  would  pass  this  valuation,  and  all  four  were  fairly  high  in  &t. 

It  would  meet  the  Public  Analysts*  views,  inasmuch  as  in  the  event  of  it  being  decided 
to  use  such  a  process  of  analysis  as  has  been  suggested  by  Messrs,  Hehner,  Dyer,  and  many 
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others,  the  solids  not  fat  would  he  fboDd  as  low  as  8-5,  and  the  fat  oorrespondingly 
increased.  To  the  honest  farmer  it  would  nndeniahly  he  a  great  boon.  It  would  give 
those,  who  hy  carefal  choice  of  breed,  and  by  good  feeding  prodoce  richer  milk  than  their 
competitors,  a  reward  in  increased  prices.  Their  milk  would  command  a  better  priee  from 
milk  dealers  who  by  porohasing  and  mixing  with  it  the  poorer  milks  (which  come  into  the 
market  at  a  correspondingly  low  price)  would  be  enabled  to  prodnce  a  milk  of  oniform  valae. 
To  the  pnblio,  it  would  thus  secure  a  milk  of  more  uniform  Talue.  If  the  non-fatty  solids  were 
low,  the  fat  must  be  correspondingly  increased,  so  that  instead  of  the  present  chance  method 
of  buying  a  poor  milk  at  the  same  price  as  a  rich  one,  the  public  would  secure  one  which 
would  have  its  proportional  value  present  of  solids  not  fat  and  fat.  This  would  also  put  a 
stop  to  the  necessity  on  the  part  of  the  producers  of  risking  the  watering  of  a  rich  milk,  as  a 
portion  of  the  cream  might  be  taken  off,  enabling  the  more  skilful  farmer  to  compete  with 
the  less  rich  milk,  without  running  the  chance,  as  he  now  does,  of  being  stigmatised  as  dis- 
honest. In  brief,  I  see  no  reason  why  the  farmers,  like  the  dealers  in  manufactured  products, 
should  not  derive  all  the  advantages  their  superior  skill  and  care  give  them  in  iHX)ducing 
milk  above  the  average.  With  the  agreement  of  the  three  bodies  named  to  some  such 
valuation,  the  whole  of  the  difficulties  of  the  milk  question  will  disappear,  as  the  method  to 
be  adopted  can  be  settled  by  actual  analysis  of  portions  of  the  same  milk  by  diiSerent 
representatife  analysts. 

For  this  purpose  I  would  suggest  that  the  Public  Analysts'  Society  choose  six  gentlemen 
from  that  body;  the  Somerset  House,  two  gentlemen;  that  Dr.  Yoelcker  and  another 
representative  act  for  the  Agricultural  Societies,  and  for  the  producers. 

The  following  are  the  processes  I  would  suggest : 

The  Wanklyn  process  as  devised  by  Wanklyn  (see  his  book).  This  process  as  modified 
by  several  analysts,  namely : — with  petroleum  ether  instead  of  ether,  and  with  decantation 
instead  of  filtration,  and  weighing  the  non-fatty  solids  instead  of  the  fatty. 

The  Somerset  House  process,  with  the  exception  of  the  pasty  drying  before  ether. 

The  total  solids  and  the  specific  gravity  method,  by  which  the  fat  is  calculated  from 
these  two  data. 

In  all  these  methods  the  time  of  drying  with  all  other  details  should  be  laid  down  in 

the  mstructions  to  the  chemists  engaged.    The  process  which  produces  uniformly  the  highest 

amount  of  real  fat  to  be  selected.     It  would  then  only  require  a  short  Act  of  Parliament 

defining  the  method  of  valuation  and  the  process  of  analysis  as  agreed  upon,  and  if  we  agree 

to  some  such  soheme  as  I  have  suggested,  the  legislature  will,  I  feel  sure,  place  no 

obstaoles  in  the  way  of  settling  so  long  vexed  a  question. 

NoTB. — Skim  milk  flhoold  contain  not  less  than  9  per  cent,  total  solids  or  its  equivalent  calculated  as 
8-6  per  cent,  not  fat     x     7-86     =     66*72 
0-5  per  cent,  fat        x  11*1      =      6*55 

Valuation  of  skim  milk    =s     72*27 

ON  SOME  POINTS  CONNECTED  WITH  MILK  ANALYSIS. 
By  a.  Dupbb,  Ph.D.,  P.R.S. 
Thb  recent  Manchester  milk  ease  has  shown  in  a  striking  manner  the  difficulties  still  sur- 
rounding the  question  of  milk  analysis,  and  will  no  doubt  necessitate  a  carefal  reo^maideration, 
by  the  Society  of  PubKe  Analysts,  of  all  points  relating  to  iA. 
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Beibiey  kower^,  eniwbg  on  Um  eonsidMration  of  any  of  the  okemical  qneations  mtolied, 
I  wiali  shorilj  to  eomment  on  two  fltatements,  wfaieh  have  been  advanced  on  bdialf  of 
Somenet  House.  Fixstly,  the  statement  that  Somenefc  House  '<  is  perfectly  neatral  as 
betwetti  the  parties,"  has  been  pat  forward  in  a  manner  to  imply  that  Pablie  Analysts  are 
not  neatral.  Whether  this  was  the  meaning  intended  to  be  conveyed  I  know  not,  bat  it  is 
the  natnval  inference  to  be  drawn  from  the  statement  as  made.  Be  this  as  it  may,  I  wish 
to  enter  my  emphatic  protest  against  sach  a  statement,  which  in  my  opinion  is  one  that 
oo^t  not  to  have  been  made.  Pablie  Anaiyiits  have  nothing  to  do  with  one  party,  or  the 
other,  uid  are  absolutely  neatral. 

In  the  second  place,  the  Somerset  Hoase  Chemists  seem  to  imagine  that  tl^y  only,  in 
deciding  on  the  genaineness,  or  otherwise,  of  any  given  sam^  of  milk,  take  into 
consideration  the  whole  of  the  constitaents  of  the  milk,  by  which  statement^  I 
presome,  is  really  meant  the  fat,  solids  not  fat,  and  ash.  Now  it  has  been  stated  over  and 
over  again  at  oar  meetings,  that  in  order  to  come  to  a  correo4  and  jost  condasion  it  iff  not 
enongh  to  take  into  consideration  the  solids  not  fat  only.  Indeed  the  necessity  of  doing  this 
is  80  plain  that  it  seems  incredible  that  anybody  shoald  think  otherwise.  The  statement 
is  entirely  erroneons. 

Method  of  Analysis  to  bs  adopted, — ^It  appears  to  be  imagined  by  some  that  that  process 
for  estimating  the  proportion  of  solids  in  milk  which  gives  the  lower  resalt  is  necessarily  the 
eorrect  one.  The  fallacy  of  sach  reasoning  is  sofficiently  obvioas  to  an  analytical  chemist, 
bat  when  made  before  non-scientific  persons  it  is  very  apt  to  mislead  them.  It  is  probably 
impossible  to  estimate  with  any  extreme  degree  of  exactness,  the  amoant  of  solids  contained 
in  a  flaid  of  sach  comi^eated  composition  oi  milk,  and  all  oar  processes  will  give 
approximations  merely,  that  process  being  the  best  which  gives  the  most  constant  or 
concordant  resnlts ;  whether  the  resalt  is  slightly  higher  or  lower  than  that  given  by  oth^ 
processes  is  perfectly  immaterial. 

Drying  to  constant  weight.^Bome  chemists  profess  to  dry  their  milk  residaes  to  constant 
weight  and  apparently  pride  themselves  on  their  saperior  accaracy .  I  never  attempt  to  do  this 
and  I  have  no  doabt  that  nobody  else  does  it.  What  is  really  done  probably  is  to  dry  the 
residne  to  sach  a  degree  that  it  shall  not  lose  more  than  say  one  milligram,  or  1/lOOth  of  a 
grain  in  an  hoar  or  so ;  this  maeh  can  readily  be  accomplished  and  is  all  that  is  necessary. 
To  attempt  to  dry  to  absolate  constancy  woald  not  only  reqaire  maoh  time,  even  if  it  coald 
be  accomplished  at  all,  bat  woald  be  of  very  doabHol  advantage^  At  any  rate  it  wonld  be 
well  if  every  one  who  says  that  he  dries  his  milk  residaes  to  constant  weight  were  to  give 
exact  details  as  to  what  he  really  does,  and  the  qaestion  of  diying  to  constant  wd^t  or  not 
eonld  then  be  &iriy  diaeassed. 

Influsnce  on  oomposiHom  or  speeijie  ^amty.<— Hitherto  it  has  been  supposed  that  the 
specific  gvavity  <tf  milk  was  governed  mainly  by  the  p^centage  of  &t  and  of  solids  not 
£al  it  contained.  If,  however,  the  tables  in  Dr.  Bell's  Httte  work.  Analysis  and  Adulter^ 
adon  of  Foods,  giving  the  compositton  of  a  namb«r  of  samples  of  milk,  are  correct,  a  main 
eanae  of  variation  mast  be  sought  for  in  the  varying  composition  of  the  solids  not  hi. 

Uie  chief  non^fiitty  solids  of  milk  are  sugar,  casein  and  albumen,  and  ash,  and  any 
vsristion  in  ^e  infiuence  exerted  by  equal  percentages  of  these  solids  must  obviously  be 
ttongjht  about  by  a  variation  in  the  relative  proportian  of  these  main  constituents.    It 
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becomes  therefore  of  importance  to  determine — ^firstly,  the  inflaenee  on  grayity  due  to  each  of 
these  constituents ;  and  secondly,  the  extreme  Tariation  in  the  proportion  of  each  found  in 
genuine  milk  from  healthy  cows.  In  order  to  throw  some  light  on  the  first  point,  I  have 
had  several  samples  of  milk  carefully  examined  in  regard  to  the  following  points.  Spedfio 
gravity  of  entire  milk,  total  solids,  fat,  solids  not  fat,  ash,  specific  gravity  of  the  whey 
obtained  by  coag!ilatiDg  the  milk  at  a  boiling  temperature  after  the  addition  of  some  acetic 
acid,  the  amount  of  solids  contained  in  this  whey,  both  organic  and  inorganic.  I  have 
taken  all  organic  solids  not  fat  coagulated  by  the  above  process  as  casein  and  albumen,  and 
all  the  organic  solids  in  the  whey  as  sugar.  This  is  no  doubt  not  quite  correct,  as  there 
are  other  substances  present  in  small  quantity,  but  the  error,  if  any,  thus  introduced  cannot 
be  large,  and  in  ordinary  milk  analysis  no  further  separation  into  constituents  would  be 
attempted. 

Taking  then  the  influence  on  gravity  of  1  per  cent,  of  fat,  according  to  O.  Hehner,  at 
—0*75,*  I  find  the  influence  of  1  per  cent,  solids  not  fat  to  be  +  8-624  of  1  per  cent,  of 
sugar,  +  8*70  of  1  per  cent,  of  casein  and  albumen  +  2*55.  The  factor  for  solids  not  fat 
is  practically  identical  with  that  previously  found  by  0.  Hehner. 

The  specific  gravity  of  an  average  sample  of  milk  will  therefore  be  made  up  as  follows : 
GonstitaentB.  Influenoe  of  these  on  gravity. 

Pat 8*5percent —  2-64 

Sugar 5-0        „  + 18-60 

Casein,  Ac.  3-8        „  +  8-42 

Aah 0-72      „  +  SiO 


Specific  gravity  of  milk 1029*78 

Specific  gravity  without  the  fat  1032-82 
Supposing  in  this  milk  the  organic  solids  not  fat  to  be  either  all  sugar  or  all  casein  and 
albumen,  the  alteration  in  gravity  thereby  produced  would  be  the  maximum  possible  which 
could  be  produced  by  any  variation  in  the  relative  proportion  of  these  constituents.  The 
proportion  of  ash  varies  so  slightly  in  all  genuine  milks  that  its  influence  on  gravity  may 
be  taken  as  an  almost  constant  quantity. 

Well  then,  the  specific  gravity  of  the  above  milk  with  all  sugar  would  be    1088*50 

with  all  casein  and  albumen     1028*95 


diflerence  9*55 

Such  milks  are,  of  course,  never  found ;  nethertheless,  the  figures  show  that  no  incon- 
siderable variation  in  the  gravity  of  milks,  with  the  same  percentages  of  solids  not  fat,  might 
be  found,  particularly  when  dealing  with  milks  from  single  cows.  In  mixed  milks  from  a 
number  of  cows  variations  in  gravity  due  to  this  cause  will  probably  always  be  small. 

A  variation  for  example  firom  2*5  per  cent,  casein  and  albumen,  and  5*8  per  cent,  of 
sugar,  to  4*8  per  cent,  of  casein  and  albumen,  and  4-0  per  cent,  of  sugar,  would  produce  a 
diflerence  in  gravity  of  2*07  only.  In  Dr.  Bell's  tables,  variations  amounting  to  8*77,  after 
allowance  for  fat  and  ash  has  been  made,  will  be  found. 

It  is  obvious  that  when  these  specific  gravity  factors  have  once  been  accurately  fixf  d 
— and  I  bring  forward  my  factors  as  first  approximations  only,  we  should  be  able  to  calculate 

*  Aooording  to  my  experiments  1  per  cent,  of  tribasic  phosphate  of  oaloiom  has  an  influence  on  gravity 
of  7*6 ;  the  other  aih  conititoents  have  slightly  less. 
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the  eomposition  of  a  milk  in  considerable  detail  from  the  figures  nsnallj  obtained  in  any 
ordinary  milk  analysis,  viz. :  the  specific  gravity  of  the  milk,  fat,  solids  not  fat,  and  ash. 

Thus  we  get  the  specific  gravity  dne  to  the  sugar,  and  casein,  and  albumen,  by  addbg 
to  the  specific  gravity  of  the  milk  the  loss  in  gravity  dne  to  the  fat,  and  subtracting  that  due  to 
the  ash  from  the  remainder,  and  from  the  above  specific  gravity  factors,  we  may  calculate  the 
amounts  of  sugar,  and  casein,  and  albumen,  as  follows.  Let  x  represent  the  amount  of  sugar ; 
ift  that  of  casein,  &e, ;  a,  the  total  amount  of  Bugar  and  casein,  &c.  (solids  not  fat  minus  the 
ash) ;  and  6,  the  gravity  due  to  these  calculated  as  above.    Then 

X    +    y    =    a 

8'7  X     +    2-56  y     =     6 

X  =  6  —  2-66    a 


116 

y      =      a     —  X 

To  give  an  example.   I  found  the  specific  gravity  of  a  milk  to  be  1080*5,  and  this  milk 

contained    fat  8-51,  solids  not  fat  9*19,   ash  0*72.      We  have  therefore,  a  =   8*47 

and    6      =  80*60 

+  8-61  X  -726  =  2  63 

—    -72  X  7-6  =  6-40 


27*64 
From  which  we  calculate,  x  —  5*25,  and  y  =  8*22.    The  proportion  of  sugar  and  casein, 
&c.,  found  by  actual  analysis  having  been  5*88  and  8*09  respectively.     I  believe  it  will  be 
found  that  such  a  calculation  will  give  a  useful  check  as  to  the  accuracy  or  otherwise  of  the 
results  obtained  in  milk  analysis. 

As  above  stated,  I  bring  forward  these  specific  gravity  factors  as  first  approximations 
only,  my  object  in  this  paper  being  mainly  to  illustrate  to  what  extent  the  specific  gravity 
of  a  milk  may  reasonably  be  expected  to  vary,  owing  to  varying  proportion  of  sugar  and 
casein,  &c. ;  and  secondly,  to  point  out  the  value  of  some  factors,  when  once  carefully 
ascertained,  in  general  milk  analysis. 

I  have  indeed  found  that  my  factors  are  totally  inapplicable  to  the  analysis  of  cows' 
milk,  given  on  page  8,  part  II.,  of  Dr.  Bell's  little  work.  Nor  have  I  been  able  to  calculate 
any  factors  embracmg  all  five  analyses  given.  Factors  however  can  be  calculated  which  will 
^ve,  vdth  a  fair  degree  of  accuracy,  the  composition  of  milks.  No.  1,  No.  2,  No.  3  and  No. 
5.  These  are — ^factor  for  1  per  cent,  of  sugar  4 ;  for  1  per  cent,  of  casein,  &c.,  2*7.  Apply- 
ing these  to  milk  No.  1,  for  example,  we  get 

Foimd.  Calculated. 

Sngar 4-91     4-96 

Casein,  &q,      8-06    8*01 

Applying  these  latter  fiaetonr,  in  conjunction  with  those  for  fat  and  ash  previously 
given,  to  Dr.  Bell's  larger  tables  of  milk  analyses,  some  strange  results  are  obtained.  I  will 
give  four  only,  which,  however,  it  is  only  fair  to  add,  represent,  I  believe,  the  extreme  cases. 

Milk  from  single  cows  :^ 

No.  83,  page  20,  Sugar 6'68| 

2.34 1 8-92 


Casein,  <&o 2*2 

Bngar  01 

Casein,  dto »    9v 


No.  9,  page  26.  Bngar  ^"^^110*40 

h49i 


SflS 


THE  ABTALTBT. 


7-98 


9*16 


Similar  differ^iees,  though  not  quite  so  striking,  are  foond  eren  among  the  Daizj 

samples. 

No.    5,  page  26,  Sogar    5*84 

Caseine,  &q 2*64 

No.  16,  page  26,  Sugar    2*22 

Caseine,  d^o 6*93 

I  eannot  help  thinking  that  there  is  something  wrong  in  these  analyses. 

I  have,  I  tmst,  said  sufficient  to  show  the  yalne  of  the  faetors  proposed  when  onee 
fairly  established,  and  also  to  induce  others  to  take  up  this  inquiry,  which  is  one  of  very 
considerable  interest  in  relation  to  milk  analysis,  and  which,  at  the  present  time,  urgently 
requires  examination. 

Loss  of  Solids  on  Keeping. — ^This  question  has  been  repeatedly  investigated  by 
members  of  the  Society  of  Public  Analysts ;  first,  I  believe,  by  Dr.  Stevenson,  in  a  paper 
read  before  the  Society,  February  5th,  1875.  The  general  conclusion  arrived  at  was  that 
when  once  the  milk  had  suffered  changes  other  than  merely  turning  sour,  correct 
analysis  was  no  longer  possible.  At  Somerset  House  they  seem,  however,  to  have 
arrived  at  a  different  conclusion,  and  a  correction  for  ''  natural  loss  *'  figures  in  all  certifi- 
cates issued  from  Somerset  House  relating  to  the  analysis  for  old  milk,  as  if  this  loss 
was  a  regular,  and  naturally  regular,  thing  which  could  be  calculated  with  nicety.  I  have, 
therefore,  once  more  undertaken  some  experiments  on  this  question — which  is  one  of  very 
considerable  importance,  and  trust  that  others  will  also  give  their  mora  reoent  experience ; 
we  may  then  hope  to  dispose  once  for  all  of  this  imaginary  regular  natural  loss^. 

No.  1  was  a  sample  of  milk  which  came  to  me  for  analysis,  and  had  accidentally  been 
left  standing  in  the  laboratory  in  the  half  empty  bottle  ;  no  cara  whatever  had  been  taken 
for  its  preservation. 

Nos.  2  and  8  was  a  sample  of  milk  purchased  by  myself,  the  only  differance  between 
them  being  that  in  the  case  of  No.  2  the  bottle  had  be^i  filled  completely,  while  in  the  case 
of  No.  8  the  bottle  was  only  three-fourths  filled.  Great  care  had  been  taken  to  dean  the 
bottles.  These  three  samples  were  analysed  the  second  time  twenty  days  after  the  analysia 
of  the  fresh  milk.  The  remaining  four  samples  were  samples  retained  by  the  Inspector, 
and  would  have  been  forwarded  to  Somerset  House  for  analysis  had  thera  been  occasion  for 
it.  The  bottles  were  nearly  full,  and  the  second  analyses  were  made  twenty-five  days  after 
the  first. 

Number  of  solids  not  fat : — 


Sample. 

Ozigliuaiy. 

After  keeping. 

Dr.  BeU*e  figtuet. 

Dlflnnee. 

ktU 

MlMMfMld. 

1 

8*27 

8*21 

8*60 

-f.*88 

.... 

106^ 

2 

9*21 

8*70 

9*09 

—  •12 

. .  ■» 

1*18^ 

8 

9*21 

8*42 

881 

—  •40 

106^ 

4 

8*08 

7*84 

8*29 

+  •21 

112^ 

6 

8*88 

8.80 

8*76 

—  •08 

l-06?t 

6 

8*66 

8-20 

8*66 

—  •01 

M9^ 

7 

7-68 

7-20 

7*66 

—  •08 

119^ 

Every  figure  given  is  the  meah  of  two  concordant  analyses^  and  all  samples,  except 
No.  1,  which  stood  during  September^  were  examined  twice  during  the  mcmth  of  October. 

It  will  be  seen  that  in  two  cases  the  calculated  result  agrees  closely  with  the  original 
analyses,  in  two  mora  the  agreement  is  moderately  close,  while  in  the  remaining  three  it  is 
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Tory  wide  of  tbe  mtak.  It  is  to  be  noted,  more  especially,  that  in  two  oases,  the  calculated 
result  is  eoiisid«rably  higher  than  the  original  analysis,  these  milks  most  unnaturally  not 
having  suffered  their  fair  share  of  *'  natural'*  loss,  whereas  in  the  one  remaining  case, 
No.  8,  the  actual  loss  far  exceeded  the  *^  natural "  loss.  The  difference  between  Nos.  2 
and  8,  the  same  sample  bottled  at  the  same  time,  is  also  very  striking.  The  last  column  of 
this  table  giyes  the  percentage  of  acid,  calculated  as  lactic  acid  contained  in  the  milk  at  the 
time  of  the  second  analysis.  As  was  to  be  anticipated,  there  is  no  connection  between 
actual  loss  and  degree  of  acidity,  notwithstanding  the  statement  to  the  contrary  advanced 
by  Dr.  Bell. 

These  results,  eoufirming  as  they  do  results  prcvionsly  obtained  by  other  observers, 
are,  I  think,  sufficient  to  prove  that  no  allowance  for  so  called  '*  natural  **  loss  can  be  made 
after  a  milk  has  been  kept  for  some  time.  The  only  safe  and  true  course  for  an  analyst  to 
pursue  when  he  is  asked  to  analyse  an  old  sample  is  to  declare  his  inability  to  give  an 
opinion  as  to  its  purity  or  otherwise,  except  in  eases  in  which  the  watering  has  been  so 
eonsidwable  that  no  observed  variation  in  the  rate  of  loss  could  account  for  the  results 
founds  or  in  cases  in  which  the  ash  is  lowered  sufficiently  to  afford  a  safe  ground  to  form 
■n  ojHnion. 

In  conclusion,  I  would  express  a  hope  that  Dr.  Bell  has  been  incorrectly  reported, 
when  he  is  made  to  say  at  Manchester  that  the  method  on  which  the  so-called  natural  loss 
for  milk  is  calculated  is  perfectly  scientific,  and  similar  to  that  on  the  strength  of  which  his 
Board  pays  a  drawback  of  over  half  a  million  a  year  in  the  case  of  beer.  The  method  is 
not  scientific,  and  there  is  no  analogy  whatever  between  the  two  cases  mentioned. 


NOTES  ON  MILK  ANALYSIS. 
By  Otto  Hbhnbb,  F.C.S.,  F.I.C. 
Esad  before  the  Society  of  Public  Analysts,  on  November  16tA,  1888. 
f^  HAVB,  on  a  former  occasion,  expressed  my  strong  conviction  that  the  different  conclusions 
arrived  at  by  different  observers,  as  to  lowest  limit  of  solids  not  fat  to  be  found  in 
natural  milk,  were  mainly  due  to  the  difference  between  the  various  methods  of  analysis 
adopted.  I  have  shown  that,  by  drying  to  practical  dryness — that  is  to  say,  till  the  solids 
lost  no  more  than  one  milligramme  when  heated  in  a  water-over  for  one  hour,  and  by  a 
more  effective  mode  of  fat  extraction — ^namely,  by  treating  the  dry  total  solids  in  a  Soxhlet 
tabe  with  ether,  for  one  to  two  hours,  results  could  be  obtained  which  were  from  -4  to  *6 
per  cent,  less  than  those  yielded  by  the  plan  advocated  by  Mr.  Wanklyn.  In  the  great 
majority  of  published  instances  of  samples  of  milk  which  have  yielded  less  than  9  per  cent. 
of  soHds  not  fat,  the  deficiency  is  less  than  *6  per  cent. ;  and  I  hold,  therefore,  that  neither 
"  bamboozling "  of  inspectors  nor  incapacity  of  analysts  need  be  assumed,  when  such 
differences  do  occur.  I  feel  convinced  that  they  will  disappear  as  soon  as  a  satisfactory 
and  uniform  method  of  analysis  is  universally  adopted. 

In  the  Wanklyn  method  of  analysis  requirements  which  should  be  expected  of  a 
trustworthy  analytical. method  are  wanting.  What  would  we  say  of  any  method  proposed  in 
ordinary  analysis,  in  which  not  only  no  precaution  was  taken  to  obtain  a  weighable  product 
of  known  compositioni  but  in  which  an  admittedly  moist  precipitate  was  weighed ;  would 


254  THE  ANALYST. 


we  tolerate  a  method  which  reqaired  the  admittedly  imperfect  extraction  of  one  of  the  main 
factors  of  the  enquiry  ?  Yet,  in  milk  analysis,  the  residue  was  neither  reqaired  to  be  dry, 
nor  the  fat  extracted  as  completely  as  possible. 

In  the  older  days  of  milk  analysis,  when  the  object  of  the  analysis  was  generally  to 
find  oat  large  percentages  of  added  water,  a  crade  method  led  to  no  very  serious  conflict ; 
bat  in  these  days  of  refined  milk-blending,  when  the  analyst  has  no  longer  to  deal  with 
anits  of  solids  not  fat,  bat  with  tenths  of  anits,  a  more  scientific  method  is  imperatively 
dAmanded. 

The  efforts  of  Pablic  Analysts  shoald  be  directed  to  that  parpos'e,  and  belieying,  that 
every  fact,  however  small,  which  bears  on  the  qaestion,  will  prove  nsefal  in  gaiding  towards 
a  proper  judgment,  I  venture  to  bring  before  the  Society  the  following  somewhat  disjointed 
observations. 

1.  Solubility  of  milk  mgar  in  «f^r.~Pare,  dry,  crystallised  milk  sagar  was  shaken 
for  some  days  in  stoppered  bottles,  with  (a)  anhydrous  ether,  (h)  commercial  ether,  (c)  ether 
containing  10  per  cent,  of  alcohol,  and  (d)  ether  saturated  with  water,  and  containing 
some  undissolved  water,  so  as  to  render  the  milk  sagar  wet. 

From  100  c.o.  of  each  ethereal  fluid  the  following  quantities  of  dissolved  milk  sagar 

were  obtained : — 

(a)     nil. 

(h)     nil. 

(c)     -0002  grms. 

(d)     -0009  grms. 

Under  no  conditions,  therefore,  is  nulk  sagar  appreciably  soluble  in  ether,  be  the 
latter  pure  or  charged  with  water  or  alcohol.  The  objections  raised  on  this  head,  against 
the  process  adopted  by  the  Somerset  House  Analysts,  therefore  falls  to  the  ground. 

2.  Condition  of  milk  sugar  in  the  milk  residue. — 600  grms.  of  chemically  pure  dry 
crystallized  milk  sugar  were  dissolved  in  water  at  60^  F.  to  100  c.o.  The  specific  gravity  of 
the  solution  was  1022*25.  Hence  100  grms.  of  the  solution  contained  5*8694  grms.  of 
crystallised  milk  sugar,  or  5*58  grms.  of  anhydrous  milk  sugar. 

Of  this  solution  separate  portions  were  weighed  into  milk  dishes  and  evaporated. 

5*1014  grms.  furnished,  after  three  hours,  drying  in  Mr.  Wanklyn's  pressure  vessel, 
(a  water-oven  showing  206^  F.)  *8279  or  6*88  per  cent,  of  residue.  This,  dried  over  night 
in  the  oven,  fell  to  *2846  grms.,  or  5*58  per  cent. ;  that  is  to  say,  whilst  after  three  hours 
drying  the  residue  still  contained  '51  per  cent,  of  moisture,  after  12  hours  it  had  become 
anhydrous  milk  sugar. 

6*8414  grms.  of  the  solution,  evaporated  on  the  open  bath,  and  the  residue  dried  for 
three  hours  in  a  water  oven,  yielded  *4224  grms.,  or  6*66  per  cent,  of  residue.    This  was 
further  dried  in  the  water-oven  and  weighed  every  hour,  with  the  following  results  : — 
Hours.  Weight.  Percentage. 

4     -4079     6*48 

5     -8964     6-24 

6     *8788     5-94 

7     -8668     5-79 

8     8550     5-59 

9     -aSSO     5-59 
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After  aboat  6i  hoara  the  residae  possessed  the  weight  of  the  amoant  of  milk  sugar 
taken  ;  after  eight  hoars  it  was  anhydrous.  The  residae  diminished  in  a  fEurly  even  ratio, 
and  at  no  point  was  there  any  indication  that  the  loss  was  no  longer  due  to  mechanical 
moisture,  but  to  hydratio  water. 

5*6998  grms.  of  the  solution  referred  to  were  evaporated  in  a  milk  dish,  and  kept  on 
the  9pen  water  bath.    The  following  are  the  results :  — 

Hours.  Weight.  Peroentage. 

^     -3402     5-79 

8i     -3282     6-67 

4i     -3194     5-61 

5       -8192     6-60 

Here  again,  the  dry  product  is  anhydrous  milk  sugar,  bat  the  drying  proceeded  much 
more  rapidly  on  the  open  than  in  the  closed  bath,  a  result  agreeing  with  that  arrived  at  by 
me  on  former  occasions  (vide  Analyst,  Vol.  VII.  p.  60). 

The  fact  that  under  no  conditions  of  milk  analysis  hydrated  milk  sugar  can  at  will  be 
obtained,  strongly  points  in  favour  of  drying  the  residues  to  constant  vveight.  It  entirely 
dispoaee  of,  and  demolishes  the  distinction  drawn  at  the  recent  Manchester  case  between 
methods  by  which  crystallised,  and  others  by  which  anhydrous  sugar  is  the  result.  The 
experiments  also  contradict  the  possibility  of  employing  any  other  criterion  of  dryness  than 
constancy  of  weight,  all  time  limits  being  illusory  and  accidental. 

The  observations  as  to  the  anhydrous  state  of  milk  sugar  in  milk  residues  bear  out  the 
statements  of  Erdmann  (Berl,  Ber.  18,  p.  2180),  who  obtained  anhydrous  milk  sugar  by 
rapidly  boiling  down  a  solution  of  ordinary  milk  sugar  in  a  metal  vessel. 

Seeing  the  readiness  with  which  lactose  loses  by  evaporation  of  its  solution  its  5  per 
cent,  of  hydratic  water,  I  expected  that  dry  crystallised  milk  sugar  would  also  easily  part 
with  the  same,  but  was  much  surprised  in  obtaming  from  5*4988  grms.  of  pure  lactose,  but 
•0056  grm.,  or  *12  per  cent,  of  water,  when  dried  over  night  at  206'^  F. 

8.  Influence  of  milk  sugar  and  of  casein  on  the  specific  gravity.  —Since  the  publication 
of  my  paper  on  the  relation  between  the  specific  gravity,  fat  and  solids  not  fat,  I  have  in 
very  nnmerous  cases  compared  the  resalts  obtained  by  direct  analysis  with  those  calcalated 
by  the  formula,  solids  not  fat =*I?5-?^-^JHi?Li  and  have  invariably  found  that  the  results 

4*33 

agreed  very  satisfactorily.  I  have  never  observed  anything  like  the  enormous,  and 
apparently  impossible,  deviations  described  by  Dr.  Bell.  As  my  formula  is  worked  out 
without  reference  to  the  proportion  of  milk  sugar  and  casein,  it  appeared  desirable  that  the 
influence  of  these  constituents  be  separately  determined. 

From  the  figures  quoted  in  section  I  it  follows,  that  5*8694  grms.  of  crystallised  milk 
sugar  dissolved  to  100  grms.  of  solution  raised  the  specific  gravity  to  1022*25.  Hence 
each  per  cent,  of  lactose  raises  the  gravity  by  8*791.  Now  as  milk  residaes,  properly  dried, 
contain  anhydrous  lactose,  and  5*8694  grms.  of  the  crystallised  correspond  to  5  5759  grms. 
of  the  anhydrous  subdtance,  each  per  cent,  of  anhydrous  lactose  raises  the  gravity  by  8*990. 

4*1786  grms.  of  casein,  fairly  pure  (but  containing  some  ash  constituents),  and 
thoroughly  dried,  prepared  from  cow's  milk,  were  dissolved  in  97*4880  grms.  of  alkali 
solution  of  1005*4  specific  gravity.  Total  weight  of  solution  101*6616,  bulk  at  60^  F. 
100*1508.    The  bulk  of  97*4880  grms.  of  alkali  of  the  specific  gravity  1005-4  is  96*9668, 
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Henee  the  balk  of  the  4*1786  grms.  casein =8*1845,  or  speoifie  graTity  of  casein  in 
solution  =  1*8106.  Henee  each  per  cent,  of  casein  raises  the  gravity  of  a  solution  by  8*106. 
Considering  the  slight  variations  which  are  observed  in  the  proportion  of  casein  and 
of  milk  sugar,  occurring  in  mixed  milk,  for  the  same  proportion  of  solids  not  fat  the  specifio 
gravity  could  not  vary  to  a  greater  extent  than  2  per  thousand.  I  would  again  insist 
upon  the  great  utility  to  the  analyst  of  formuIsB  such  as  have  been  worked  out  by  myself 
and  others.  Whilst  in  no  case  I  would  condemn  any  sample  upon  calculated  results  alone, 
it  is  perfectly  safe  to  pass  every  sample  in  which  by  calculation  the  quantity  of  fat  and  of 
solids  not  fat  reaches  the  adopted  limit. 
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A  CRITICAL  EXAMINATION  OF  DR.  VOELGKER'S  PUBLISHED  STATEMENTS 
ON  THE  COMPOSITION  OF  MILK. 
By  Alfred  H.  Allen. 
There  are  few  Members  of  the  Society  of  Public  Analysts  who  do  not  remember  a  certain 
lecture  delivered  by  Dr.  Yoelcker  on  March  2nd,  1874,*  before  the  Members  of  the 
Farmers'  Club.  The  analyses  and  statements  made  in  that  lecture  were  received  by 
chemists  with  much  astonishment  and  some  incredulity.  The  position  of  Dr.  Yoelcker 
gave  his  statements  great  authority,  and  as  he  has  repeated  his  statements  on  several  recent 
occasions,  it  must  be  presumed  that  he  is  still  prepared  to  vindicate  them. 

I  purpose  in  this  paper  to  consider  how  far  Dr.  Yoelcker's  statements  are  borne  out  by 
his  published  analyses,  and  how  far  they  are  consistent  with  the  experience  of  other 
observers.  I  do  this  with  some  diffidence,  as  Dr.  Yoelcker's  position  as  one  of  the  fathers 
of  professional  chemists,  and  the  high  esteem  in  which  he  is  deservedly  held  generally, 
are  such  as  to  give  any  statements  and  figures  made  on  his  authority  a  prima  facts 
probability. 

1.  In  his  lecture  before  the  Farmers'  Club  in  1874,  Dr.  Yoelcker  lays  down  and  repeats 
the  following  proposition  :  **  Good  milk  of  fair  average  quality  contains  from  10^  to  11  per 
cent,  of  dry  matter,  including  about  2^  per  cent,  of  pure  fat.  It  yields  9  to  10  per  cent, 
of  cream,  and  has  a  specific  gravity  of  1080.'' 

Now  this  is  a  perfectly  definite  statement  and  one  on  which  it  is  easy  to  join  issue. 
The  limits  of  natural  variation  in  milk  are  not  here  the  question,  but  simply  whether  the 
above  description  is  true  of  **  good  milk  of  fair  average  quality,"  such  as  unadulterated 
milk  from  large  dairies  may  fairly  be  expected  to  be. 

On  this  point  it  is  interesting  to  compare  Dr.  Yoelcker's  statement  with  the  experience 
of  other  chemists,  which  is  expressed  in  the  following  table. — 

DeMriptionofMilk.                         Total  Solida.  Fat.  SoUda  nol  Fafc.              Anihoiity. 

Average  of  216  single  cows 12*83  . .  3*83  . .  9*00  . .  James  Bell. 

Ayerage  of  24  dairies   18*22  . .  412  . .  910  . .  James  Bell. 

Average  of  22  dairies,  Manchester 12*74  ..  3-37  ..  9*37  ..  C.  Estcourt. 

Average  of  183  oows,  Manchester  District.  18*60  . .  3*70  . .  9*90  . .  J.  Carter  Bell. 

Average  of  42  cows,  Dublin 13*47  . .  4*00  . .  947  . .  J.  Cameron. 

Average  of  100  cows,  Dublin 13  85  . .  4-60  . .  9*26  . .  C.  Cameron. 

Average  of  40  daiiy  cows,  Dublin 1300  . .  4.00  . .  9.00  . .  C.  Cameron. 

Yearly  average  of  weekly  samples  during 

1879  of  120  cows  at  Baden 12-22  . .  3*20  . .  902  . .  Flaisohmann  St  Vieth. 

Ditto                     1880 11*89  ..  3*27  ..  8*62  ..  FleisohmLann  <fe  Vieth. 

Yearly  average  of  60  samples  daily  of  dairy 
milk  sapplied  to  Aylesbory  Dairy  Co. 

inl881     12*80  ..  3*10  ..  9*70  ..  Vieth. 

Ditto      (9120  samples)  in  1882  13-03  . .  3*52  . .  9*51  . .  Vieth. 

*  Published  in  full  in  the  Pharmaciufieal  Journal  for  March  14lh,  1874. 
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DeMriptkm  of  Milk.  ToUl  SoUds. 

ATerage  of  3  years  from  10.  cows  at  Kiel  . .     1216     . 

ATerage  of  40  oows,  Edinburgh 12-27     . 

Ayerage  of  country  milk 12*50     . 

Average  of  cowb'  milk 1313     . 


Tat.       Solidi  not  Fat. 


3-61 
2-68 
3-20 
3-50 


Yearly  average  of  15  cows 
Avenge  cows'  milk    

Ditto  

Ditto  

Ditto  


Highest 
Lowest.. 


12-80 
12-85 
1300 
13  60 
13-40 


8-65 
9-69 
9-JiO 
963 


3-55  . .     9.30 

310  . .     9-90 

3-60  . .  10  00 

3  50  ..     9  90 


Authority. 
Vieth. 

S.  Macadam. 
J.  A.  Wanklyn. 
A.  Wynter  Blyth. 
Miiller  &  Eisenstdck. 
Marchand. 
Chevalier  &  Henry. 
Vemois  &  BecquereL 
Payen. 


13-85 
11-89 


Average  of  above  authorities 12*92 


4-60 
2-58 

8-54 


..    1000 
.     8-62 

..     9-38 


**  6k>od  milk  of  fair  average  quality/*  accord- 
ing to  Dr.  Voeloker    10-75     ..     2-50     ..     8-25 

Yearly  average   of   15   Cirencester   sows, 
according  to  Dr.  Voeloker    12.10     ..     2-95     ..     9*15 

Of  eonrse  all  the  figures  which  go  to  make  up  the  average  are  not  of  equal  value,  but 

taking  the  results  obtained  by  Dr.  Vieth  from  the  analysis  of  an  enormous  number  of 

samples  supplied  by  farmers  to  the  Aylesbury  Dairy  Company  during  1881  and  1882, 

the  total  solids  (12*80  and  18*03 ;  mean,  12*915)  are  found  to  agree  almost  absolutely 

with  the  average  of  the  20  authorities.     The  figure  for  fat  in  1881   (8*10  per  cent.), 

Dr.  Vieth  states  is  below  the  truth,  so  taking  the  figure  for  1882  only,  a  most  striking 

aeoordance  with  the  general  average  is  again  exhibited.    It  appears  from  these  figures 

that  Dr.  Yoeleker's  statement  as  to  the  proportion  of  solids  in  '<  good  milk,  of  fair  average 

quality,"  differs  from  the  united  ezperienoe  of  other  observers  by  more  than  2  per  cent., 

and  that  there  is  not  one  who  endorses  his  statement  within  about  1  per  eent.     Further, 

it  appears  that  average  milk  might  be  diluted  with  one-fifth  of  its  weight  of  water,  and  yet 

it  would  still  be  equal  to  Dr.  Voeloker's  description  of  "  good  milk  of  fair  average  quality." 

It  is  also  a  remarkable  fact  that  Dr.  Voeleker  makes  his  statement  respecting  the  average 

composition  of  milk  in  the  very  same  lecture  in  which  he  quoted  and  laid  stress  of  the 

results  of  analysis  of  the  milk  from  the  badly-fed  Cirencester  cows,  which  milk  had  an 

average  composition  of  12*10  per  cent,  of  total  solids  including  2*95  per  cent  of  fat ;   and  that 

although  the  favourable  month  of  August  was  excluded,  and  the  cows  were  starving  during 

a    portion  of  the  year.       Recently,   in   evidence  before  the  Recorder  of  Manchester, 

Dr.  Voeleker  stated  that  8*5  was  rather  below  the  average  proportion  of ''  solids  not  fat.'* 

He  also  stated  that  he  considered  the  Public  Analysts'  Society's  limit  of  2^  per  cent,  was 

too  low,  and  he  would  recommend  its  being  raised.     He  '*  should  say  it  is  decidedly  too 

low  a  one.      You  may  expect  during  the  greater  part  of  the  year  a  higher  percentage 

than  2^  of  fat.      The  average  is  much  nearer  8  than  2^." 

2.    In  his  lecture  before  the  Farmers'  Club  in  1874,  Dr.  Voeleker  gave  the  foUovfing 

table,  diowing  accurately  the  specific  gravities,  at  60^F.,  of  milk  before  and  after  skimming, 

and  of  samples  purpostf/yj^apartfd  th$refrom  so  as  to  contain  different  amounts  of  added  water. 

Pan  Hilk.  Baton  Skinuiiiiig.  After  Skimming. 

Poremilk    1031-4  1033-7 

With  10  per  cent,  water   1029  6  1030-8 

With  20  per  cent,  water   1025-7  1026  8 

With  30  per  cent,  water    1023*3  1024  8 

With  40  per  cent,  water    10190  1020  8 

With  60  per  cent,  water    1016-3  1017-5 

In  the  same  lecture  Dr.  Voeleker  states  that  ''  within  certain  limits  the  specific  gravity 

is  the  most  certain  indicator  of  quality,"  and,  *'  milk  purposely  watered  yields  only  firom 

5  to  6  per  cent,  of  cream,  and  has  invariably  a  lower  specific  gravity  than  1025."     The 
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startling  inference  from  these  premises  is,  that  milk-dealers  **  invariably''  add  more  than 
20  per  cent,  of  water  when  they  adulterate  milk,  for  otherwise  the  density  would  exceed 
the  limit  above  mentioned. 

Taking  the  figures  of  Dr.  Yoelcker's  table,  it  appears  that  milk  containing  25  per  cent, 
of  added  water  would  have  a  density  of  1024-6  (half-way  between  1025-7  and  1028-8), 
which  is  a  number  very  slightly  different  from  1025,  which  he  takes  as  the  lower  limit  of 
density  for  genuine  milk.  Yet,  in  his  evidence  before  the  House  of  Commons  Committee 
on  Adulteration  (1874,  question  No.  5512),  given  at  about  the  same  date  as  his  paper, 
Dr.  Yoeleker  expressed  an  opinion  quite  incompatable  with  the  above  statement. 

*'  Q.  In  the  case  which  I  allude  to,  half  a  pint  of  water  had  been  mixed  with  a  pint  and 
a  half  of  milk,  and  you  think  that  adulteration  to  that  extent  ought  always  to  be  detected  ? '' 
—Dr.  Voelcker  :  **  With  the  greatest  facility." 

8.  Dr.  Voelcker,  in  the  same  paper,  puts  the  average  amount  of  cream  yielded  by 
genuine  milk  at  10  per  cent,  and  yet  says  **  milk  purposely  watered  yields  only  5  or  6 
per  cent,  of  cream."  It  would  appear  from  this  that  when  milk  is  adulterated  with  water, 
the  added  water  is  commonly  40  to  50  per  cent  of  the  whole  sample. 

If  necessary,  I  believe  it  might  be  shown  that,  of  the  numerous  instances  in  which 
adulteration  of  milk  has  been  conclusively  proved,  in  not  one  case  in  twenty  has  the  density 
of  the  sample  fallen  below  1025. 

Dr.  Voelcker  also  argues  that  the  presence  of  an  unusual  amount  of  cream  cannot 
lower  the  density  of  milk  to  the  same  extent  as  the  addition  of  water,  and  immediately 
afterwards  gives  a  table  of  results  from  which  a  diametrically  opposite  conclusion  is  deducible. 

4.  But  the  most  astonishing  part  of  Dr.  Voelcker's  lecture  before  the  Farmers'  Club 
is  the  table  of  analysis  purporting  to  shew  the  composition  of  samples  of  the  milk  of  the 
herd  of  fifteen  cows  supplying  Cirencester  Agricultural  College.  These  samples  were  taken 
on  the  morning  uLd  in  the  evening  of  the  first  or  second  day  of  each  month  (except 
August)  as  long  ago  as  the  year  1862.  **  The  cows  were  out  at  grass  from  May  till  the  end 
of  October,  and  as  the  herbage  then  became  so  scarce  as  not  to  afford  sufficient  nourishment, 
they  were  fed  in  the  evening  at  the  stall.  Both  the  morning's  and  evening's  milk  in 
September  were  extremely  poor.  The  poverty  of  this  milk  was  therefore  evidently  due  to  an 
insufficient  supply  of  food.  Referring  to  the  same  samples,  Dr.  Voelcker  stated  in  evidence, 
before  the  Recorder  of  Manchester,  that  the  cows  were  poorly  fed,  they  had  not  enough  to  eat." 

The  result  of  Voelcker's  analyses  of  the  milk  of  these  half-starved  cows  is  well  known 
to  have  been  that  he  met  with  instances  of  poorer  milk  than  have  ever  been  approached, 
much  less  reached,  in  the  mixed  milk  from  a  herd  of  cows  eiiher  before  or  since. 
Dr.  Voelcker  himself  has  never  published  nor  quoted  an  analysis  of  similar  milk,  and  has 
recently  stated  in  evidence  that  he  does  not  know  of  any  other  case  where  mixed  milk  has 
contained  so  small  a  proportion  of  total  solids  as  7*50  per  cent.  But  while  the  proportions 
of  total  solids  and  solids  not  fat  were  so  remarkable  as  to  cause  the  accuracy  of  the  analyses 
to  be  generally  doubted,  the  proportions  of  ash  are,  if  anything,  still  more  startling  and 
improbable,  as  will  be  seen  from  the  following  abstract  of  the  results — 

Fat.       Proteida.     Sugar.         Ash.  Water.     Total  SoUdi.  Solids  not  Fat. 

Highest  Result   412        3-62        6-66        M5  90*70  14-00        10-32 

Lowest  Result     1.79        237        404        0-68  8600  930  6*71 

Average  of 2-962      2-933      6-380      0-835  87-90  1210  916 

Besides  the  minimum  of  *58  per  cent,  of  ash  (which  occurred  in  presence  of  9-70  of 

total  solids  and  6-71  of  solids  not  fat),  '64  and  -66  per  cent,  were  found.     Yet  the  average 

ash  is  remarkably  high,  and  in  four  samples  it  octuaHy  exceed  ad  1-00  per  cent,,  reaching 

0-80  in  six  more.     Dr.  James  BelFs  highest  ash  from  the  milk  of  216  separate  covts  is  *87 

per  cent.,  and  it  exceeded  0-80  per  eent.  in  only  eight  eases  out  of  216. 
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The  only  anihentio  oases  I  have  been  able  to  'find  in  which  the  nsh  of  cows*  milk 

exceeded  1  per  cent,  are  the  following  : — 

Ash  per  cent.     Authobitt. 

COLOSTRUM ;  immediately  after  calving 1'18    ' 

after  10  hours 1*66 

after  24  hoars 102      •  Engling. 

after  48  hours 0*96 

after72hour8 0  82     , 

COLOSTRUM ;  from  heifer  with  inflamed  udder,  two  days )      j. jg       Wvnter  Blyth 

after  calving     f  ^  ^ 

COLOSTRUM ;  one  hour  after  calving Ill       J.  Carter  BeU. 

AVERAGE  MILK  frdm  cows  with  mUd  form  of  typhus 1*86        Husson. 

The  foor  samples  of  milk,  in  which  Dr.  Yoelcker  stages  the  ash  to  have  exceeded  1  per 
cent.,  were  from  morning  and  evening  milkings,  taken  on  the  first  or  second  days  in 
Febmary  and  November  respectively. 

There  is  no  mention  of  a  large  proportion  of  the  cows  having  calved  simnltaneonsly 
about  one  or  both  of  these  dates,  so  that  the  theory  of  Colostrum  is  untenable ;  and  it 
follows  that  if  Dr.  Yoelcker's  figures  for  ash  are  correct,  the  animals  were  probably 
suffering  from  disease. 

5.  With  respect  to  the  lowest  proportion  of  '^  solids  not  fat ''  present  in  the  milk  of 
the  Cirencester  cows,  even  Dr.  Yoelcker  himself  has  recently  declined  to  repeat  the  state- 
ments he  made  before  the  Farmers'  Club.  Thus  the  following  replies  were  given  by  Dr. 
Yoelcker  in  cross-examination  before  the  Recorder  of  Manchester  (Analyst  YIIL — 284). 

**  Q.  Can  you  shew  any  average  of  milk  of  15  or  16  cows  giving  less  than  9  per  cent. ; 
I  do  not  mean  picking  out  exceptiooal  cows  ?     A.  Yes,  I  can  ;  that  was  7*50." 

''  Q.  With  the  exception  of  that  case,  do  yon  know  of  any  case  where  the  average  of 
milk  of  15  cows  has  given  solids  not  fat  below  7*50  ?     A.  NO." 

It  is  to  be  presumed  from  this  that  Dr.  Yoelcker  himself  felt  it  necessary  to  repudiate 
the  analysis  which  shewed  solids  not  fat  6*71  per  cent.,  though  belonging  to  the  same  series 
as  the  7*50  figure. 

6.  A  series  of  analysesi  which  appear  open  to  criticism,  are  contained  in  a  Report  on 
Condensed  Milk,  published  by  Dr.  Yoelcker  in  the  Journal  of  the  British  Dairy  Farmers' 
Association,  and  reprinted  in  The  Analtst  (Yol.  YI.,  page  221).  In  the  report  in  question. 
Dr.  Yoelcker  states  that  **  really  good  condensed  milk,  as  a  matter  of  fact,  is  always  made 
from  skim  milk  or  from  milk  unusually  poor  in  cream.'*  He  also  states  that  ''  none  of  the 
five  samples  (of  sweetened  condensed  milk)  analysed  by  me  were  produced  from  whole  new 
milk,  but  from  more  or  less  skimmed  milk." 

Without  disputing  the  truth  of  this  proposition,  it  is  of  interest  to  see  whether  it  is 
borne  out  by  Dr.  Yoelcker's  analyses.  In  two  cases  it  is,  but  in  the  other  three,  all  of 
which  are  described  by  Dr.  Yoelcker  as  well-made  condensed  milk,  it  certainly  is  not,  as 
will  be  evident  from  the  following  figures  : — 

Mo.  1  No.  8  No.  6 

Fat    9-92  1060  9  53 

Casein 919  8-82  7*43 

Ash   2-23  217  2-21 


Ratio  of  Ash  to  Fat    1:4-44  1:4*90  1:4-31 

In  his  lecture  before  the  Farmers'  Club  in  1874,  Dr.  Yoelcker  states  that  <<  good  milk 
of  lair  average  quality  contains  2^  per  cent,  of  pure  fat."  Recently,  Dr.  Yoelcker  made  in 
evidence  the  statement  that  the  average  proportion  of  fat  in  milk  was  much  nearer  8  than 
2i  per  cent.  The  discrepancy  does  not'  greatly  affect  the  argument  in  the  test.  The 
average  of  the  ash  he  found  in  the  milk  of  the  herd  of  Cirencester  cows  analysed  during 
a  period  of  12  months  was  '83  per  cent.    Asaoming  this  somewhat  high  figure  aa  the 


860  TBB  AKALtST. 


ayerage  proportion  of  ash  in  milk,  it  follows  that  in  milk  of  ayerage  quality  the  aah 
the  proportion  to  the  fat  of  88  to  250,  or  1  to  8*01.  So,  although  the  ragar  added  ^ 
tend  to  raise  the  ash  of  the  samples  and  rednce  the  ratio  of  ash  to  fiat,  tiie  samples  o 
theless  contain  considerably  more  fiat  than  ayerage  milk,  according  to  Dr.  Yodcker'f 
figures.  If  the  more  accurate  ratio  of  ash  to  fat  of  -72  :  8*40=1  :  4*72  be  taken,  t 
the  samples  are  slightly  ddicient  in  fat.  The  relative  proportions  of  casein  and  £ 
equally  inconsistent  with  Dr.  Yoelcker's  statement  that  skimmed  milV  was  employei 
the  data  are  not  so  conclusive,  and  therefore  the  discrepancy  is  not  so  startling  as 
the  pro  portions  of  ash  and  fat  are  compared. 

Assuming  that  a  concentration  to  one-third  had  been  effected  in  the  preparation  of  the 
three  samples  abready  referred  to  (a  conclusion  justified  by  the  proportion  of  ash),  the 
original  uneoncentrated  milks  must  have  contained  3*81,  8'52,  and  8*18  per  cwt*  of  fiat 
respectively,  or  in  each  case  a  proportion  considerably  higher  than  that  stated  by  Dr. 
Yoelcker  to  be  present  in  *<  good  milk  of  fair  average  quality.'* 

In  the  same  report  Dr.  Yoelcker  gives  the  following  analyses  of  three  samples  of 
unsweetened  condensed  milk,  not  one  of  which  bears  out  his  allegation  as  to  skimming : 

No.  1  No.  S  No.  8 

Fat    1602  1709  14-88 

Casein 8-60  7-62  11-69 

Sugar    1682  1622  19-61 

Ash 2-20  2-16  2-76 

Ratio  of  Ash  to  Fat 1:7*28  1:8*00  1:5-20 

In  these  samples  the  results  are  not  complicated  by  the  addition  of  cane  sugar,  so 
that  the  concentration  which  has  been  effected  may  be  very  fairly  calculated  from  the  pro- 
portions of  casein,  sugar,  and  ash  present.  These  are  such  as  to  indicate  a  concentration 
of  the  original  milk  to  about  one-third  in  Nos.  1  and  2,  and  to  about  one-fourth  in  No.  8. 
On  this  assumption,  No.  1  contained  before  concentration  l!l!2?= 5*84  per  cent,  of  fat; 

o 

No.  2,  5*70  per  cent. ;  and  No.  8  1^=8*58  per  cent,  of  fat.     So  that  it  appean  from 

Dr.  Voslcksr's  figures  that  remarkably  rich  milks  were  employed  instead  of  partially  skimmed 

milk.  ^ 

LAW   REPORTS. 

Singular  Charge  of  Selling  Adulterated  Whiskey, — SampUi  Changed  : — 

At  the  Droxford  Police  Court,  reoentlj,  before  Adnural  Marray-iiynsl^  and  Captain  Butler, 
William  Pink,  of  the  **Boebaok/*  Soberton,  licensed  yictualler,  was  summoned  for  sellmg  to  Heniy 
LattreU,  County  Police  Sergeant,  half  a  pint  of  whiskey  adulterated  with  water  to  the  extent  of  29*2 
degrees.  Mr.  G.  H.  King  appeared  for  the  defenoe.  It  appears  that  on  the  sergeant  taking  the  whiskejf 
the  landlord  declared  that  it  was  pure,  for  it  was  pure  as  sent  to  him  bjhis  spirit  merchant.  The  spirit 
merchant,  who  felt  confident  the  article  which  he  had  sent  was  pure,  consulted  his  solicitor,  with  the 
result  that  he  attended  before  the  Droxford  Bench  on  the  11th  October,  and  asked  that  the  third  sample 
should  be  sent  to  Somerset  House  for  the  purpose  of  being  analysed,  as  his  client,  Mr.  W.  J.  Hunt,  of 
Southwick,  wine  and  spirit  merchant,  had  caused  the  second  sample  to  be  sent  to  London,  to  Mr.  Sidney 
Harvey,  who  had  declared  the  sample  to  be  only  9*2  degrees  xmder  proof.  The  Bench  acceded  to  the 
application,  and  the  sample  was  sent  to  Somerset  House,  with  the  result  that  the  analyaiB  came  back 
stating  that  it  was  only  8-l-17th  under  proof.  Mr.  King  now  attended  before  the  Bench  at  Droxford, 
and  the  case  was  dismissed.  He  then  applied  for  costs,  and  in  doing  so  said  it  was  a  very  serious 
matter  for  his  client,  Mr.  Hunt,  whose  reputation  would  have  been  seriously  injured  had  he  not  felt  so 
convinced  that  the  spirits  sent  out  by  him  were  perfectly  pure  tnat  he  sent  a  sample  to  be  analysed. 
The  wrong  analysis  by  the  County  Analyst  must  have  arisen  from  negligence  or  incompetence,  as  he  had 
made  it  292  under  proof,  which  showed  a  difference  of  20  degrees.  The  Magistrates  coincided  with  the 
views  expressed  by  Mr.  King,  and  made  an  order  for  £9  9s.  costs,  directing  the  police  to  have  the 
attention  of  the  proper  authorities  called  to  the  great  discrepancy  in  the  analyses. 

Milk  Adulteration  Extraordinary : — 

The  contractor  who  supplied  milk  to  the  3rd  Regiment  of  the  Line  (the  "  Bofls  **),  at  Ship  Street 
Barracks,  was  fined  £20  on  the  9th  July,  by  the  Dublin  Police  Magistrates,  for  eeUing  milt  which, 
aooording  to  Dr.  Cameron,  was  adulterated  with  248  per  cent,  of  water— that  if  nearly  2^  gallons  of 
water  had  been  added  to  a  gallon  of  ndlk  1 
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THE   ANALYST. 

JANUARY,    1884. 


INTRODUCTION. 

In  commencing  this  year's  issue  of  The  Analyst  we  beg  to  call  the  attention  of  our 
readers  to  the  fact  that  the  Journal  is  necessarily  of  a  dual  nature.  As  its  title 
implies,  it  is  not  simply  a  record  of  the  proceedings  of  the  Society,  but  is  a  general 
Journal,  devoted  to  the  propagation  of  the  knowledge  of  chemical  and  microscopical 
analyses,  containing  specially  the  proceedings  of  the  Society  of  Public  Analysts.  Thus 
the  Society  is  in  no  way  pledged  by  the  opinions  of  the  Editors ;  and,  on  the  other 
hand,  the  latter  are  not  bound  by  those  of  the  Society.  Any  other  papers  published  or 
abstracted  are  not  thereby  furnished  with  the  imprimatur  of  the  Society. 

In  future  it  is  intended  to  print  all  Society  affairs  under  the  definite  heading  of 
"  Proceedings  of  the  Society  of  Public  Afiali/sts"  and  to  place  at  the  end  of  such  matter 
the  words  **  conclnsioti  of  the  Society^ a  proceedings y^^  and  the  names  of  publication 
committee  and  abstractors  will  be  omitted. 

The  Editors  earnestly  invite  the  co-operation  of  all  interested  in  analysis,  and  will 
accept  suitable  papers,  on  the  usual  terms,  from  gentlemen  not  members  of  the  Society. 
The  Editors  reserve  to  themselves  the  sole  right  of  judging  as  to  the  suitability  of  all 
matter  thus  submitted,  while  they  do  not  in  any  way  interfere  with  the  Society's  papers, 
but  publish,  as  a  matter  of  course,  all  read  before  that  body,  unless  specially  requested 
by  the  Council  not  to  do  so.  Good  succinct  abstracts  from  foreign  journals  will  also  be 
received  and  paid  for  on  a  reasonable  scale,  and  members  of  the  Society  are  earnestly 
requested  to  cut  out  and  forward  (addressed  to  the  Editors,  care  of  Messrs.  Bailliere, 
Tindall  &  Cox,  before  the  21st  of  each  month)  all  reports  of  legal  cases  in  which  they 
may  be  interested,  especially  when  any  novel  point  may  arise. 

The  Society  of  Public  Analysts  have  taken  what  promises  to  be  an  exceedingly 
important  step  in  appointing  a  committee  to  deal  with  the  vexed  question  of  milk,  and 
to  obtain,  if  possible,  a  real  agreement  between  all  those  interested,  whether  members 
of  the  Society  or  not.  As  is  common  in  such  discussions,  many  acrimonious  remarks 
have  been  made,  which  in  cooler  moments  would  have  been  left  unsaid,  and  we  trust 
that  in  the  new  year  all  such  feelings  will  be  set  aside.  An  earnest  of  the  coming 
rapprochement  was  given  by  Dr.  Yoelcker's  interesting  remarks  at  the  last  meeting  of  the 
Society.  If  Mr.  Bell  and  his  colleagues  could  only  now  see  their  way  to  aid  the  com- 
mittee with  their  views — not  as  officials,  but  purely  as  scientific  men  assisting  their 
confrkres — we  feel  sure  that  a  result  would  be  arrived  at  as  to  milk  standards  as 
would  redound  to  the  credit  of  British  chemistry.  The  investigation  and  discussion 
will  of  course  be  purely  in  committee,  and  so  not  a  public  matter ;  but  we  are  certain 
that  all  analysts  will  await  the  result  with  impatience,  and  agree  to  bow  to  the 
decision  of  a  body  of  men  representing  all  shades  of  present  opinion,  as  the  proposed 
committee  promises  to  do. 


THE  ANALYST. 


PEOCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 


Meeting,  November,  1883.    Mr.  Wignee,  President,  in  the  Chair. 

At  the  close  of  the  reading  of  papers  on  Milk,*  the  members  and  visitors  present 
joined  in  a  discussion,  of  vhich  the  following  is  an  abstract : — 

The  Pbesident,  in  opening  the  discussion,  trusted  that  no  personal  matters  would 
be  introduced  into  it.  He  indicated  the  main  points  raised  by  the  papers  of  Messrs. 
Estcourt,  Dupre,  Hehner  and  Allen,  and  asked  those  following  to  keep  as  dose  to  the 
matters  thus  brought  forward  as  possible.  He  called  lipon  l>r.  Yoelcker,  as  a  visitor 
interested  in  the  subject,  to  open  the  discussion. 

Dr.  Yoelcker  made  some  preliminary  remarks  directed  to  dispel  the  idea  that  he 
was  an  abettor  of  adulteration  and  an  enemy  to  public  analysts  generally.  He  had 
not  thought  it  worth  while  to  meet  these  insinuations  before,  because  he  felt  convinced 
that  the  ideas  of  all  as  regards  the  composition  of  milk  would  undergo  before  long  im- 
portant modification.  The  question  really  arose  was  milk  a  fluid  of  such  constant  com- 
position as  Mr.  Wanklyn  had  originally  asserted  it  to  be  and  did  not  the  feeding  of  cows 
upon  brewers'  grains  or  immature  produce  of  a  succulent  nature  produce  a  considerable 
increase  in  the  per-centage  of  water  ?  Taking  up  first  the  question  of  ash,  which  as  a  rule 
might  rise  as  high  as  '8,  but  the  general  average  of  which  was  '75,  yet  he  had  found 
1*15,  both  in  the  morning  and  the  evening  milk  of  the  cow.  In  this  residt  he  had  since 
been  corroborated  by  Dr.  HoflPman,  who  had  foimd  an  ash  of  1*17  in  the  mixed  milk  of 
a  herd  of  Jersey  cows.  To  show  the  possible  variations  in  the  ash  he  found  in  the  same 
chemist's  report  on  agricultural  chemistry,  such  numbers  as  1-17,  '91,  -92,  and  '72. 
Beferring  now  to  the  solids  not  fat  he  contended  that  although  not  so  imcertain  as  the 
amoimt  of  fat,  yet  they  still  varied  to  a  considerable  extent  in  genuine  milk.  His  analyses 
made  in  1863  (with  no  other  object  than  that  of  securing  good  milk  for  the  Professors 
table  at  Cirencester)  strongly  supported  this  view.  He  believed  with  most  public  analysts 
that  the  per-oentage  of  solids  not  fat  in  milk  approached  as  a  rule  very  much  nearer  9 
than  8,  but  he  was  at  the  same  time  bound  to  assert  that  you  might  have  most  excellent 
milk  and  yet  having  the  proportion  of  solids  not  fat  sunk  down  to  8*8  or  8-7.  Last 
October  he  had  a  fresh  case  in  point  where  he  examined  the  milk  of  the  cow  which  had 
just  taken  the  prize  given  by  the  Farmers'  Association,  both  for  quality  and  quantity. 
The  milk  gave  14*25  total  solids  and  5-54  fat,  thus  leaving  8-71  solids  not  fat.  In  sup- 
port of  his  general  views  on  this  point,  he  again  referred  to  the  latest  annual  report 
just  issued  by  the  eminent  authority  on  agricultural  and  dairy  chemistry  already  men- 
tioned. In  this  there  is  the  account  of  experiments  on  the  milk  of  a  herd  of  104  cows, 
which  were  not  specially  fed.  From  January  1st  till  May  25th,  the  total  solids  were  1 1-8  in 
morning,  and  11*1  in  evening  milk,  while  from  May  25th  to  October  29th,  they  were  12 
in  morning  milk,  and  from  October  29th  to  December  Slst  they  were  12  in  morning  and 
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12-14  in  evening.  Taking  the  whole  year,  so  as  not  to  weary  the  meeting  by  details, 
the  cows  gave  as  an  average : — 

Momiiig  Evening 

Total  soUds        ..        ..        11-93        11*97 

Fat  ..         ..         .•  3-24        •.         ••        ..  3-25 

SoHdanotfat      .•         ..  8-69         8-72 

while  on  no  single  occasion  during  the  whole  year  did  the  solids  not  fat  amount  to  9. 
Alluding  next  to  the  process  of  analysis  he  considered  that  any  mere  drjring  for  so  many 
hours  was  not  reliable,  but  that  it  was  better  to  actually  dry  the  milk  till  the  weight  was 
constant,  irrespective  of  time,  and  he  considered  that  many  of  the  smetll  discrepancies 
between  analysts  had  occurred  through  occasional  imperfections  in  drying.  Turning  to 
the  subject  of  the  analysis  of  sour  Tpilk  be  expressed  a  strong  opinion  that  no  analyst 
was  entitled  to  come  to  any  definite  decision  as  the  original  composition  of  decomposed 
milk.  Coming,  in  conclusion,  to  the  really  practical  question  of  what  should  be  the 
standfiud  for  the  judging  the  quality  of  milk,  he  suggested  that  the  limit  of  the 
future  should  simply  be  that  aU  milk  sold  must  contain  a  minimum  of  three  per  cent,  of  fat. 
In  his  opinion  this  was  all  that  was  required  to  insure  to  the  consumer  an  article  of  fair 
quality,  and  at  the  same  time  it  would  not  press  unduly  on  the  milk  producer,  and  he 
trusted  that  public  analysts  as  a  body  would  take  this  suggestion  into  serious  consider- 
ation. 

Db.  Mxtteb  reminded  the  meeting  that  they  were  there  not  so  much  to  dispute 
over  the  past  as  to  concert  what  was  to  be  done  in  future.  Taking  first  the  method  of 
analysis,  it  should  be  carefully  reconsidered  on  the  basis  of  (1)  Drying  the  residue  to  a 
constant  weight,  and  (2)  Extracting  the  fat  either  by  Soxhlet's  method,  Bell's  method, 
or  by  evaporating  upon  plaster  of  Paris,  powdering  and  extracting  with  ether,  which 
latter  was  his  customary  manner  of  working  before  the  establishment  of  the  Society  of 
Public  Analysts.  He  did  not  at  the  moment  express  any  opinion  as  to  which  was  best, 
but  they  should  all  be  tried,  and  the  most  accurate  and  scientific  method  should  be 
chosen  for  future  imiversal  use  by  all  public  analysts.  Coming  to  the  matter  of  the 
standard  he  considered  that  the  whole  difficulty  had  arisen  by  the  slavish  method  of 
judging  milk  by  the  solids  not  fat  alone.  He  had  never  permitted  himself  to  be  bound 
by  such  an  idea  and  had  more  than  once  pointed  the  danger  out  in  the  course  of  dis- 
cussions. His  experience  was  that  whenever  he  got  solids  not  fat  appreciably  below  9, 
then  his  fat  was  proportionately  high.  For  want  of  a  better  term  he  had  mentally 
classed  such  milk  as  being  naturally  diluted  with  fat.  His  suggestion  for  the 
change  in  the  standard  of  milk  would  be  this : —  (1 )  To  adhere  to  the  limit  of  9  per  cent, 
solids  not  fat,  provided  the  fat  did  not  exceed  3  per  cent.,  but  if  the  latter  were  over 
3  then  he  would  take  the  limit  of  8*5.  So  far  he  had  always  gone  with  Mr.  Bell  when 
the  milk  was  excessively  rich  in  fat,  but  he  diverged  entirely  from  him  in  the  method  of 
calculating  the  probable  dilution.  He  held  that,  given  a  departure  from  the  above  limits, 
the  dilution  should  always  be  calculated  on  9  solids  not  fat  as  representing  fair  average 
milk  and  not  on  the  abnormally  low  limit  of  8*5.  Kef  erring  to  the  analysis  of  decom- 
posed milk,  he  considered,  and  had  proved  many  times,  that  any  attempt  to  lay  down  a 
true  allowance  was  impossible.    Many  years  ago  he  had  tried  his  hand  at  such  allow'^ 
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ance  and  had  then  oome  to  one  which  sometimes  held  good,  and  which  was  similar  to 
that  afterwards  worked  out  by  Mr.  Bell,  but  subsequent  experience  had  shown  the 
absolute  futility  of  such  attempts.  In  some  few  oases  he  had  found  a  very  dose  agree* 
ment  between  himself  on* the  Iresh  milk  and  Mr.  Bell- on  the  stale;  but  again  only 
last  week  a  case  occurred  wheifd  the  'analyst  on  th^'fresh'  milk;  using  the  8*5  standard, 
found  not  less  than  5  per  cent,  water'/while  Mr.  Bell,  using  his  allowance  and  the  same 
standard,  foimd  not  less  than  14  per  cent.  It  was  to  be  remembered  that  the  legisla- 
ture, in  compelling  the  Somerset  House  chemists  to  give  an  opinion  on  what  they  them- 
selves must  admit  to  be  very  uncertain  grounds,  had  placed  them  in  a  most  invidious 
position,  and  he  questioned  whether  some  amendment  of  the  Act  was  not  necessary 
to  enable  them  to  state  (as  the  public  analyst  would  be  entitled  to  do)  that  the 
article  they  received  was  not  really  in  a  fit  state  for  analysis,  and  thus  to  decline 
to  give  an  opinion  in  doubtful  cases. 

Mr.  Heisch,  after  some  preliminary  remarks  on  the  methods  of  analysis,  commented 
unfavourably  upon  Dr.  Voelcker's  suggested  standard.  The  relative  values  of  fat  and  of 
non-fatty  solids  depended  entirely  upon  what  the  milk  was  intended  to  be  used  for.  In 
the  case  of  young  children,  for  example,  the  solids  not  fat  were  of  much  higher 
importance  than  the  fat ;  and  in  fixing  a  standard  this  important  consideration  should 
not  be  lost  sight  of.  When  milk  was  put  into  coffee,  the  fat  was  the  important  factor ; 
but  when  actually  taken  as  nourishment  then  the  solids  not  fat  were  the  desirable 
constituents.  In  addition,  the  judging  of  adulteration  on  fat  would  be  a  matter  of 
decimal  fractions  only — that  was  always  undesirable.  He  strongly  urged,  in  conclusion, 
that  no  allowance  for  decomposition  could  ever  be  fairly  applied  to  any  sample  of  stale 
milk,  as  no  such  thing  as  a  constant  factor  could  be  obtained. 

Mr.  Angbll,  after  pointing  out  the  undesirability  of  taking  fat  as  a  standard,  and 
giving  the  reasons  for  his  opinion,  took  up  the  consideration  of  the  effect  of  feeding  on 
milk.  He  agreed  with  Dr.  Voelcker  that  by  special  feeding  the  quantity  of  fat  in  milk 
might  be  materially  increased ;  but  he  entirely  questioned  the  influence  of  feeding  in  the 
other  direction. 

Mr.  Dyer,  referring  to  certain  analyses  of  his  which  were  brought  forward  in  the 
Manchester  case,  said  that  it  was  true  they  showed  averages  of  8-77  and  8*74  solids  not 
fat ;  but  then,  on  the  other  hand,  there  was  respectively  3*33  and  3*51  of  fat,  an  amount 
far  exceeding  the  Society's  limit*;  and  this  was  a  point  which  had  been  entirely  lost 
sight  of. 

Dr.  Bostock  Hill  strongly  supported  the  present  standard.  During  the  last  18 
months  he  had  analysed  360  samples,  all  mixed  milk  of  dairies  of  over  10  cows,  and  the 
average  was — aoUds  not  fat  9*3,  and  fat  3*2.  They  should  be  very  careful  in  consenting 
to  lower  the  limit,  because  he  was  firmly  of  opinion  that  genuine  healthy  milk  never 
gave  less  than  9  per  cent,  non-fatty  solids.  After  supporting  his  contention  by  several 
experimental  facts,  he  turned  to  the  question  of  the  analysis  of  sour  milk,  which  he 
showed  was  perfectly  imreliable,  and  that  no  analysis,  however  corrected  by  allowances* 
could  ever  be  satisfactory ;  and  he  detailed  experiments  he  had  made  in  support  of  this 
contention. 
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Mr.  Baynes  supported  the  l^ociety's  limit,  and  denied  that  the  British  milk 
standard  was  to  be  judged  by  the  continental  cows.  He  knew  from  practical  experience 
that  a  quantity  of  Dutch  milk  was  proposed  to  be  sold  in  this  country,  and  samples  were 
submitted  to  him  for  his  opinion.  He  found  that  in  only  one  case  did  the  solids,  not 
fat,  reach  9,  while  the  fat  very  seldom  came  up  to  3.  He  had  certified  that  he  would 
not  allow  such  milk  to  come  into  his  district 

Mb.  S.  Habvet,  in  the  course  of  his  remarks,  also  in  favour  of  sustaining  the 
present  limit,  stated  incidentally  that  he  never  met  with  a  really  genuine  milk  under  9 
solids  not  fat.  He  would  for  every  reason  totally  decline  to  ever  certify  upon  the  fat 
alone,  as  the  difference  between  purity  and  adulteration  would  be  far  too  narrow  in 
figures  to  be  safe. 

Mb.  Johnstone  made  some  personal  remarks  upon  the  processes  of  milk  analysis, 
calling  attention  infer  alia  to  the  fact  that  some  analyses  of  his,  based  upon  a  system  of 
prolonged  drying,  had  been  received  doubtfully  at  first  by  those  who  now  appeared  to 
be  coming  round  to  his  way  of  thinking. 

Mb.  Hehkeb  also  followed  with  similar  remarks,  in  which  he  commented  upon 
observations  by  Mr.  Johnstone  and  Dr.  Muter. 

Mb.  Allen,  in  the  course  of  his  reply,  said  he  considered  they  had  reason  to  com- 
plain of-  the  form  of  the  Somerset  House  certificates,  which  did  not  state  the  probable 
amoxmt  of  water  which  had  been  added  to  the  original  milk.  He  also  thought  it  wrong 
that  they  did  not  state  all  the  data  upon  which  they  based  the  opinion  given.  With 
regard  to  the  fat  in  milk,  he  was  inclined  to  consider  that  its  average  amount  was  much 
higher  than  some  analysts  seemed  to  think,  being  more  like  3*5  than  any  lower 
nimiber. 

Db.  Dupbe,  in  replying  on  the  discussion,  remarked  tliat  it  was  an  imforttmate 
fact  that  although  the  public  benefited  by  the  Act,  it  never  assisted  the  public  analysts. 
The  only  proper  solution  of  the  difficulty  would  be  to  cause  all  milk  sold  at  a  certain 
price  to  have  a  corresponding  strength.  As  to  the  figures  he  had  brought  forward  in 
his  paper,  although  based  upon  four  very  carefully  conducted  analyses,  he  did  not 
consider  them  final,  and  they  were  possibly  destined  to  be  modified  to  some  extent. 

The  Pbesibent,  in  summing  up  the  discussion,  made  some  remarks  showing  the 
entire  imreliability  of  the  analysis  of  stale  milk.  He  was  then  elaborating  an  extensive 
series  of  experiments  on  the  subject  which  he  hoped  soon  to  make  public. 

It  was  unanimously  resolved  that  a  committee  be  appointed  to  consider  the  whole 
question. 


An  Obdinaby  Obnebal  MEExmo  of  the  Society  was  held  at  Burlington  House  on 
Wednesday,  December  19th,  1883,  the  President,  Mr.  Wigner,  in  the  chair. 
Papers  were  read  by 

Mr.  Kingzett  on  '*  Eape  Oil,  Beef  Fat,  and  Mutton  Dripping ;  "  and  by 

Mr.  Hehner  on  **  Honey." 
These  papei*s  will  be  published  in  our  February  number. 

Conclusion  oi?  the  Society's  Pbocbedings. 


6  THE  ANALYST. 


EEVIEW8. 

Plant  Analysis  :  Gttalitauve  and  Quantitativb.  By  G.  Dragendorff^  Ph.D.  Tran- 
slated from  the  German  by  H.  G.  Greenisli,  F.T.O.  London :  BaiUi^re,  Tindall, 
and  Cox. 

At  the  present  time,  when  plant  products  have  beoome  of  such  vast  importance,  not 
only  to  pharmacy,  but  also  to  many  of  our  large  manufacturing  industries,  this  work 
will  be  received  as  a  valuable  addition  to  chemical  literature,  especially  by  those  who 
are  called  upon  to  make  estimations  of  the  active  ingredients  of  vegetable  preparations,  or 
the  general  examination  of  raw  products. 

There  is,  probably,  no  branch  of  chemical  literature  that  has  received  less  attention 
than  the  general  analysis  of  plants  for  their  proximate  principles,  for  what  has  been 
written  on  the  subject  is  distributed  over  such  a  large  area  that  few  would  undertake, 
or  be  capable  of,  collecting  and  revising  the  work  in  a  satisfactory  manner.  Another 
great  difficulty  of  the  subject  is,  that  hardly  any  new  plant  can  be  examined  that  will 
not  require  a  special  method  of  procedure  or  a  modification  of  the  processes  at  present  in 
use ;  and  fresh  products  turn  up  which  are  frequently  only  separated  and  purified  after 
the  greatest  labour ;  and  then  the  tests  for  many  well  known  principles  are  most  imsatis- 
factory,  and  difficult  of  application. 

The  author  has,  however,  simplified  matters  as  far  as  possible,  giving  the  most 
important  methods  of  separating,  estimating,  and  testing  a  very  large  number  of  vege« 
table  products.  Due  reference  is  given  to  papers  from  which  methods  of  estimation, 
&c.,  have  been  taken,  and  when  these  have  been  translated  or  abstracted  into  English 
journals  they  are  fully  noted,  in  many  instances  a  very  useful  reference.  We  regret, 
however,  to  note  how  few  English  chemists  are  quoted,  yet  much  good  work  has  been 
done  in  this  branch  of  chemistry  in  Great  Britain.  The  first  part  of  the  work  is  devoted 
to  the  separation  of  the  constituents  into  groups ;  a  weighed  quantity  of  the  substance 
is  extracted — 

1st.  With  petroleum  spirit  not  boiling  above  45°  :  which  extracts  fixed  oils,  volatile 
fat  acids,  vegetable  wax,  together  with  a  small  quantity  of  chlorophyll,  and 
some  alkaloids. 

2nd.  With  ether  free  from  alcohol  and  water:  which  dissolves  resins,  some  acids, 
and  chlorophyll. 

3rd.  With  absolute  alcohol :  which  dissolves  tannin,  glucosides,  bitter  principles 
and  alkaloids. 

4th.  With  water  :  which  dissolves  mucilagenous  substances,  dextrin  organic  acids, 
glucoses,  sacharoses,  &c.,  albuminoids,  ammonitmi  salts,  nitric  acid  and 
amido-compounds. 

5th.  With  dilute  caustic  soda,  *1  to  *2  per  cent. :  which  dissolves  metarabic  acid, 
albumen,  phlobaphene,  &c. 

6th.  With  dilute  hydrochloric  acid,  1  per  cent. :  which  dissolves  calcium,  oxalate, 
pararabin,  &c.,  or  if  starch  is  present  the  substance  is  boiled  for  four  hours 
with  the  acid  and  the  glucose  estimated. 
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7th.  The  residue,  which  consists  of  cellulose,  lignin  and  allied  substances. 

These  various  groups  are  then  submitted  to  a  searching  examination.  The  second 
part  is  a  sort  of  supplement  to  the  first  and  gives  full  instructions  when  possible  for  the 
quantitative  estimation,  and  qualitative  examination,  reactions,  &c.,  of  the  con- 
stituents. The  work  finishes  with  two  very  useful  tables ;  the  first  giving  the  per- 
centage composition  of  the  constituents  of  plants,  arranged  alphabetically ;  the  second 
the  composition  of  the  more  important  constituents  arranged  according  to  the  percentage 
of  carbon. 

We  can  confidently  recommend  this  work  to  all  who  are  interested  in  chemical 
agriculture,  or  plant  analysis,  as  one  from  which  can  be  gathered  an  immense  amount 
oi  useful  information  not  to  be  found  in  any  other  published  English  work. 


NOTES   FROM   OTHER   JOURNALS. 

VOLUMETRIC  ESTIMATION  OF  LEAD  ACETATES. 

In  the  oourse  of  a  paper  on  *^  Volumetric  Analysis,"  read  by  Mr.  Peter  MacEwan  at  a  meeting  of  the 
Edinburgh  Chemists*  AssiBtants*  Association,  the  tediousness  of  the  pharmacopoeial  process  for  the 
above  was  referred  to  in  the  following  words : — 

There  is  a  special  diflBculty  with  lead  acetates,  due  to  the  fact  that  they  react  with  the  oxalio 
acid  to  form  insoluble  lead  oxalate  and  acetic  acid;  consequently  litmus  and  the  other  saturation 
indicators  do  not  indicate  ihe  final  reaction.  The  only  indication  is  cessation  of  precipitation,  but  the 
oxalate  subsides  very  slowly  in  the  cold,  and  it  is  so  bulky  that  one  is  apt  to  run  in  too  much  of  the 
oxalic  acid  solution.  By  reversing  the  process  and  emplopng  the  heat  of  a  water -bath  to  aggregate 
the  precipitate,  I  find  that  the  process  can  be  conducted  more  expeditiously.  The  following  are 
details : — 

Plumbi  Acetaa. — The  burette  is  filled  with  a  10-per-cent.  aqueous  solution  of  the  salt  (10  grammes 
in  100  c.c),  containing  a  little  acetic  acid  to  keep  it  dear  ;  20  c.c.  of  oxalic  acid  solution,  and  about 
2  oz.  of  warm  water  are  put  into  a  flask,  then  38  c.c.  of  the  lead  solution  are  run  in  and  the  flask  placed 
on  a  water-bath.  This  quantity  of  lead  solution  contains  3*8  grammes  of  the  salt,  which  is  the  amount 
allowed  by  the  British  PharmacopcDia  to  combine  with  20  c.c.  of  add  solution ;  if,  therefore,  the  salt 
contain  impurity,  we  shall  require  to  pour  more  lead  solution  into  the  flask.  It  will  be  found  that  the 
heat  of  the  water-bath  causes  the  predpitate  to  subside  more  quickly  than  that  of  the  naked  flame ;  as 
soon  as  there  is  a  fair  amoimt  of  clear  superstratum  the  flask  is  removed  and  a  few  drops  of  lead  solution 
added;  if  a  predpitate  form  proceed  cautiously,  adding  the  solution,  heating  between  each  addition, 
until  the  last  drop  ceases  to  cause  a  precipitate.  Note  the  number  of  c.c.  used  and  calculate  the  per- 
centage of  real  acetate  (B.P.)  in  the  sample  from  the  following  fonnula  (ir^number  of  c.c.  used)  :— 

38  X  100 

X 

Ziq.  Plumbi  Subacetatis. — Twenty  grammes  of  this  solution  should  be  made  up  to  100  c.c.  with  a 
little  acetic  acid  and  distilled  water,  the  burette  being  filled  with  the  solution.  Ten  c.c.  oxalic  acid 
solution  and  two  oz.  of  wartn  water  are  put  into  the  flask,  and  about  ten  c.c.  of  the  lead  solution  added  ; 
then  place  on  the  water-bath  after  agitating  the  contents  thoroughly.  After  subsidence  continue  the 
addition  of  the  lead  solution,  and  proceed  $eewuiutn  artem  until  the  final  reaction  is  attained. 

Calculation, 

10  C.C.  oxaUc  add  solution  =  1*37  gr.  FbaO  (CyHj,Oa)a 
V  =  number  of  c.c.  diluted  lead  aolution  used,  then 

f37x^l00x5  ^  p^  ^^  p(^Q  (Q|H.O»)tt  to  sample. 

Working  by  the  ordinary  method,  namdy,  by  adding  the  add  to  the  lead  solution,  heating  of  the 
mixture  does  not  appear  to  be  advisable,  because  the  predpitated  normal  lead  oxalate  reacts  partially 
with  the  basic  acetate  to  form  basic  lead  oxalate,  thus  giving  results  which  are  slightly  low.  The 
following  are  percentages  which  I  have  obtained  by  both  methods  :-* 
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A  sample  of  liq.  plumbi  subaoetatis  estimated — 

I.  By  ordinary  process.  Ten  grammes  required  19  c.c.  oxalic  acid  solution  (mean  of  three  titra- 
tions) =  2603  per  cent.  PbgO  {C^fl^^- 

II.  By  reversed  method.  Ten  o.c.  oxalic  solution  required  25  c.c.  of  20-per-oent.  solution  (mean  of 
three)  =  27*4  per  cent.  PbjO  (CjHjOJa. 

m.  By  precipitation  as  chromate  found  27*2  per  cent. 

In  I.  and  II.  lihc  mixtures  were  filtered  after  titration ;  both  remained  perfectly  dear  after  cooling  ; 
I.  gave  a  very  slight  indioatioii  of  lead  with  potasaic  chromate,  and  II.  less  so. 

Another  point  worthy  of  observation  is  that  in  the  ordinary  method  (using  heat)  the  superstratum 
is  charged  with  minute  crystals,  while  in  the  reversed  method  it  is  perfectly  dear  until  the  final  reaction 
is  reached,  after  which  (if  more  lead  be  added)  it  becomes  similar  to  that  of  the  ordinary  method.  This 
fact  would  seem  to  strengthen  the  supposition  that  basic  oxalate  is  formed  in  presence  of  basic  acetate. — 
Chemist  and  Druffgitty  December,  1883. 


PREPARATION  OF  PURE  CHLOROPHYLL. 
A,  TsOHiBCR  states  that  until  now  absolutdy  pure  chlorophyll  has  never  yet  been  obtained.  The 
assumption  has  always  been  that  chlorophyU  is  a  comparatively  stable  substance,  whereas  Tschirch 
finds  it  to  be  i^eadily  decomposed  even  by  carbonic  add,  with  formation  of  chlorophyllane.  He  con- 
siders that  only  that  substance  which  gives  exactly  the  same  absorption  spectrum  as  is  yidded  by  the 
living  leaf  can  be  considered  pure  chlorophyll.  He  has  obtained  such  a  subntanoe  by  the  reduction  of 
chlorophyllane  by  powdered  zinc  over  the  water-bath.  In  alcoholic  solution  this  substance  has  a 
beautiful  emerald-green  colour,  "and  yields  the  following  absorption  spectrum : — 

Bond.  I.  n.  m.  IV.  End  Absorption. 

Thin  layer     . .        X  =  68  to  63        62  to  69-5        68-3  to  55-7        540  to  52'5  50 

Thick  layer    .,        X  «=  68*5  56-5  63-5  to  62-0  61 

Absorption  ISpevlruin  of  Living  Leaves, 
Band.  I.  n.  III.  IV.       End  Absovptioii. 

Two  leaves     ..        X  =  70*65  63  to  61  60*57  55  to  54  52 

Three  leaves  . .         X  =  70*5  57  65  to  54  52 

Pure  chlorophyll  thus  prepared  is  a  dark  green  liquid  which  has  as  yet  resisted  all  attempts  to  crystallize 
it.  It  is  easily  soluble  in  alcohol,  ether,  and  in  fatty  and  essential  oils,  and  very  soluble  in  benzine  ;  it 
is  difficultly  soluble  in  melted  paraffin,  and  insoluble  in  water.  It  is  converted  by  dilute  acids  into 
yellow  chlorophyllane,  and  by  concentrated  hydrochloric  add  into  phyllocyanine.  A  solution  of  caustic 
potash  decomposes  it  into  a  fiuorescent  emerald-green  substance,  soluble  in  water,  and  resembling 
chlorophyll  in  its  external  appearance,  and  into  a  yellow  substance  soluble  in  ether. — Berichte  der 
deutschen  chcmisehen  Oesellsehaff^  November  23,  1883,  translated  for  Chemist  and  Druggist, 


A  NEW  METHOD  OP  OBTAINING  PULP. 

G.  Abchbold  macerates  wood  or  straw,  cut  into  suitable  pieces,  in  dilute  milk  of  lime  :  after  twelve 
hours  introduces  them  into  a  suitable  digester  and  saturates  with  sulphurous  add,  the  pressure 
amounting  to  four  or  five  atmospheres.  In  two  hours  the  material  is  so  loosened  up  that,  after  washing 
with  water  and  further  treatment  under  pressure  with  three  per  cent,  chloride  of  calcium  and  half  a  per 
cent,  of  aluminium  sulphate  dissolved  in  a  little  water,  the  stuff  obtained  without  Vkuy  further 
operation  has  the  appearance  of  cotton,  and  can  serve  for  the  manufacture  of  fine  qiudities  of  paper. — 
Hcientijic  AtntricaUf  December  Ist,  1883. 


ESTIMATION  OF  THE  SULPHURIC  ACID  IN  SULPHATE  OF  ALUMINA. 
This  salt  is  taking  the  place  of  alum  for  many  purposes ;   it  is  used  condderably  for  paper  making, 
and  for  this  industry  it  is  necessary  that  it  should  be  free  from  add,  since  the  presence  of  a  small  pro- 
portion of  free  acid  destroys  ultramarine,  and  injures  the  sizing  by  causing  transparent  spots. 

Oscar  Miller  has  reported  the  results  of  his  experiments  in  the  Berlin  Brrichtcy  which  show  that 
methyl  orange  is  the  safest  and  best  test  for  free  add.  With  pure  sulphate  of  alumina  it  produces  only 
an  orange  colour,  but  is  very  sensitive  to  free  acid  with  which  it  produces  a  rose  colour  or  pink.  Ethyl 
orange  b  more  sensitive,  but  turns  pink  with  some  neutral  sulphates.  Tropseoline  is  not  sensitive 
enough.  By  extracting  the  acid  with  alcohol  the  solution  may  be  titrated,  using  methyl  orange  an  an 
indicator. — (kientijic  Atnrricauy  December  Ist,  1883. 
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LAW  CASES. 

On  Monday,  the  10th  December,  an  important  case  was  heard  at  Mauchester,  before 
the  stipendiary  magistrate.    The  hearing  occupied  about  five  hours. 

The  defendant  was  Mr.  B.  Melling,  a  dairy  farmer,  of  Lerenshuhne.  Mr. 
Cottingham  appeared  for  the  defendant,  and  the  prosecution  was  conducted  by 
Mr.  Hudson. 

On  the  31st  October  the  inspector  purchased  from  a  local  dealer  a  pint  of  milk, 
which  Mr.  Estoourt  certified  as  containing  5  per  cent,  of  added  water.  As  the  dealer 
declared  that  he  sold  the  milk  as  purchased,  giving  the  names  of  the  farmers  who 
supplied  him — the  defendant  being  one — ^the  inspector  thereupon  procured  a  sample  of 
this  farmer's  milk,  which  was  adulterated  with  12  per  cent,  of  added  water.  In  his 
examination  he  stated  that  he  had  paid  a  visit  to  Mr.  Melling's  dairy  and  seen  the 
operation  of  milking — ^taking  every  possible  precaution  to  g^uard  against  any  tampering 
with  the  milk — and  procured  a  sample  of  the  mixed  milk,  which  he  forwarded  to  the 
analyst. 

Mr.  Estoourt  gave  evidence  to  the  effect  that  the  dairy  sample  contained  12*53 
per  cent,  total  solids,  the  non-fatty  solids  being  10*13  per  cent.  He  considered  that  the 
milk  was  of  very  high  quality,  and  comparing  it  with  sample  52,  which  contained 
10*45  per  cent,  total  solids,  and  7*91  per  cent,  solids  not  fat  (purchased  from  the 
defendant),  the  latter  would  contain  21  per  cent,  of  added  water  instead  of  12. 

The  stipendiary  stated  that  it  was  not  necessary  for  him  to  express  any  opinion  of 
the  relative  merits  of  the  processes  of  analysing;  because,  even  according  to  the 
standard  adopted  at  Somerset  House,  this  milk  was  below  the  limit  fixed  there,  and 
below  that  of  Wanklyn.  The  only  question  he  had  to  consider  then  was  whether  a 
satisfactory  explanation  had  been  given  of  its  low  quality 

He  must  confess  that  he  was  not  satisfied  of  that,  but  was  of  opinion  that  water 
had  been  added ;  therefore  he  must  fine  the  defendant. 

The  assistant  derk  then  read  out  a  list  of  seven  convictions,  ranging  from  February, 
1875,  down  to  August,  1880,  and  varying  in  amounts  from  £5  to  £20 ;  the  latter  amoimt 
occurring  twice. 

The  magistrate  imposed  a  fine  of  £20  and  costs. 


At  the  Bradford  Borough  Court,  on  Tuesday,  Mr.  William  Mawson,  grocer,  of 
Manchester  Eoad,  was  summoned  for  selling  to  one  of  the  Corporation  inspectors  a 
pound  of  butter  not  of  the  nature  of  the  substance  demanded  by  the  inspector.  The 
Town  Clerk  prosecuted,  and  stated  that  the  defendant  was  a  dealer  in  provisions,  and 
was  found  selling  an  article  he  called  butter  which  had  not  a  single  grain  of  butter  in  it. 
A  pound  of  butter  was  asked  for  by  the  inspector,  and,  when  analysed  by  Mr.  Rim- 
ming^n,  not  a  grain  of  butter  was  found  in  the  article.  The  inspector  stated  that 
he  visited  the  defendant's  shop  on  November  8,  and  asked  for  a  pound  of  butter,  for 
which  he  paid   Is.  2d.    He   told  the  defendant  for  what    purpose  he  had  bought 
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the  article,  and  divided  it  into  three  parts;  one  he  left  with  the  defendant.  The 
magistrate's  derk  read  the  analysis,  -^hich  stated  that  the  article  contained  12*6  parts  of 
water  and  salt,  and  87*4  parts  of  fat  other  than  butter.  The  defendant  said  that  he 
had  fallen  short  of  batter,  and  had' got  the  other  article  as  a  substitute.  Defendant 
was  fined  £5,  and  costs,  or  in  default  two  months'  imprisonment. 


Important  Decision. 
In  the  Queen's  Bench  Division  of  the  High  Court  of  Justice,  on  Wednesday,  Mr. 
Justice  Mathew  and  Mr.  Justice  Day  had  before  them  the  case  of  Chappell  v.  Enson,  an 
appeal  against  the  decision  of  the  justices  sitting  in  petty  session  at  Keynsham,  near 
Bristol,  convicting  the  appellant  of  an  offence  under  Uie  Food  and  Drugs  Adulteration 
Act,  1875.  Mr.  Poole,  who  appeared  in  support  of  the  appeal,  said  that  the  point  raised 
in  iJiie  case  was  a  very  short  one,  viz.,  whether  the  condition  precedent  had  been  per- 
formed on  the  part  of  a  person  who  applied  for  a  sample  of  food  in  order  that  it  might 
be  analysed.  By  Section  14  of  the  Food  and  Drugs  Adulteration  Act,  1875,  it  was 
provided  that  if  any  person  purchased  any  article  with  the  intention  of  submitting  the 
same  for  analysis  he  should,  after  the  purchase  had  been  completed,  forthwith  notify  to 
the  seller  or  his  agent  selling  the  article  his  intention  of  having  it  analysed  by  the 
public  analyst ;  that  he  must  offer  to  divide  the  article  into  three  parts ;  that  he  must 
then  and  there  separate  the  article;  that  each  part  must  be  marked  and  sealed  or 
fastened  up  in  such  a  manner  as  the  nature  of  the  article  permitted  ]  and  that  he  must 
hand  one  part  to  the  seller  or  his  agent.  In  the  case,  the  purchaser  notified  to  the  seller 
that  it  was  his  intention  to  have  the  article  analysed  by  the  public  analyst,  and  offered  to 
**  divide  "  it,  but  he  did  not  offer  to  "  divide  it  into  three  parts  "  according  to  the  statute. 
Mr.  Justice  Mathew  :  The  time  had  not  come  for  him  to  offer  to  divide  it  into  three 
parts,  because  when  the  respondent  offered  to  divide  it  the  appellant  refused  to  have  it 
done.  Mr.  Poole  :  I  submit,  my  lord,  that  the  respondent  was  boimd  to  conform  with 
the  strict  words  of  the  Act.  The  respondent  only  offered  to  divide  it.  Mr.  Justice 
Mathew  :  He  offered  to  divide  it.  That  meant  to  divide  it  in  accordance  with  the  Act. 
Mr.  Poole:  I  admit  that  my  objection  is  strictly  technical.  I  contend  that  the  very 
words  of  the  Act  ought  to  be  notified  to  the  seller.  Mr.  Justice  Mathew :  Is  there  any 
provision  which  says  that  a  certain  form  of  expression  should  be  adopted,  and  that  no 
other  will  suffice  ?  Mr.  Poole  cited  a  case  which,  accordance  to  his  contention,  entitled 
him  to  have  a  conviction^granted  in  this  case.  Mr.  Justice  Mathew  :  I  am  of  opinion 
that  the  justices  were  right  in  convicting,  and  that  the  appeal  should  be  dismissed  with 
costs.    Mr.  Justice  Day  :    I  am  of  the  same  opinion.    Appeal  dismissed  with  costs. 
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EECENT  CHEMICAL  PATENTS. 

The  following  specifications  have  been  recently  published,  and  can  be  obtained  from  the 
Great  Seal  OfficOi  Cursitor  Street,  Chanceiy  Lane,  London. 


No.  

1883.              Name  of  Patenteo..          ..                                                    Title  of  Patent.          ..  Price 

4440    C.  Semper Kemoving  both  Iron  and  Manganese  fcom  ceziain  solutions  4cU 

597'>    J.  Sellers      ..        ••        ••     Hanufactoreof  a  new  .Pirated  Water,  containing  Bismuth, 

to  be  employed  for  medicinal  purposes    •.•        •  •        .  •  2d. 
377    T«  Copper     ••,        ••         ..     Method  and  Apparatus  for  producing  Combustible  Gaseous 

Fluids         4d. 

441    A,  M.  Clark  •  •        •  •        . .     Composition  to  be  used  as  a  Substitute  for  Hard  Indiarubber, 

Celluloid,  Ivory,  &c.        . .         .  •        4d. 

465  A.  H.  Lake •     Separation  of  Lime  from  Crude  Phosphates 2d. 

466  A.  M.  Clark  . .         . .         •  •    Manufacture  of  Varnishes        ... 2d. 

472    J.  F.  Lackenstein    ..         ».     Distillation          2d. 

480    W.  White Apparatus  for  the  Manufacture  of  Gas         2d. 

482    A.  L.  Kolf    ..         .«         ..     Construction  of   a  Secondary  Battery,  or  Accumulator  of 

Electricity 2d. 

513    W.  R.  Lake Manufacture  and  Packing  of  Mixtures,  or  Compounds  of 

Alkaline,  and  Oily,  Fatty,  or  Resinous  Substances  for 

Soap  Making  . .         ...       ...       . « .       . ,         . .     2d. 

519    A.  Jay  &  C.  Hook. .         .  •     Apparatus  for  the  Manufacture  of  Gas  from  Oils     . .         . .     2d. 

551    W.  H.  JHarriaon      ...        ..     Manufacture  of  Artificial  Hard  and  Soft  Indiarubber  and 

Guttapercha         .•         ..         ..         4d. 

554    H.Simon       .« Coke  Ovens,  &o fid. 

577    N.  Bauer      ., Manufacture  of  Pure  Spirits  of  Wine 6d. 

584    H.  L.  Doulton        ..         ..     Manufacture  of  Crucibles 6d. 

587    E. P. Potter &W.H.Higgin    Process  for  Manufacture  of  Bichromate  of  Soda        ..         ..     4d. 
589    W.  Crosaley  , .         .  •     Producing  Combustible  Gas  for  Steel  Making,  Glass  Making, 

and  other  purposes  6d. 

595    J.  B.  Tompson         . .         . .     Blacking,  &c 6d. 

660    W.  R.  Lake Combustible  Compound  of  Carbonaceous  and  other  Materials    4d. 

732    W,  F.  Strype  . .         .  •     Treatment  of  Mineral  Phosphates  to  obtain  Products  there- 

from 2d. 

2781    J^S.  Muir Apparatus f or  Carburetting  Air,  and  Delivering  or  Distri- 
buting the  same  for  Lighting  and  Heating  purposes . .     6d. 

170    Loder  Treatment  and  Manufacture  of  Coloring  Matters      ..         ..     4d. 

497    C.D.Abel Manufaotureof  Ligneous  Compound,  and  of  Articles  Moulded 

therefrom,  in  imitation  of  Wood  and  other  CarvingM. .     2d. 

553    H.  L.  Pattinson,  junr.      . .     Obtaining  Products  from  Coal 2d. 

560    A.  J.  B.Qult Manufacture  of  Sugar,  and  Apparatus  therefor  . .     2d. 

586    E.  P.  Alexander      •  •        •  •     Treatment  of  Brine  employed  in  the  Manufacture  of  Salt  .  •     2d. 
593    E«  Sonstadt . .     Obtaining  and  Treating  certain  bases  from  Coal  Tar,Naphtha, 

and  Oils        2d. 

620    J.    Walker  ..         ..         ..     Treatment  and  Application  of  certain  Materials  after  having 

been  fouled  in  the  process  of  Purifying  Coal  Gas,  for  the 

Protection  of  Plants  or  Trees  from  the  Attacks  of  Insects    4d . 
025    W.  L.  Wise Manufacture  of  Material  suitable  for  use  tm  a  Substitute  for 

Leather,  Cloth,  Horn,  Tortoiseshell,  &c 4d. 

718    G.  W.  Von  Nawrocki        ..     Manufacture  and  Treatment  of  Crv^tallized    Sug^r  from 

Starch  4d. 

731    J.  H.  Johnson        ..         ..     Preparing  Malt,   and    other  Amylaceous  Substances,   for 

Brewing  and  other  purposes       6d. 

747  A.  Adair  &  W.  Tomlinson . .      Treating  Iron    Ores    and  other  Mineral    Substances  for 

Extracting  Sulphur  and  Phosphorus,  &c 4d. 

748  J.  H.  Johnson       •  •         •  •     Manufacture  of  Bichromates  of  Potash  and  Soda     . .         . .     4d. 
750    T.Griffiths   ..         ••         ••     Mnnufacture  of  a  White  Pigment        4d. 
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No. 

1882.  Name  of  Patentee.  Title  of  Ftatont.  Price . 

762    J.    Hickisaon    k    H.     W. 

Langbrek Manufaoture  of  Colored  Marking  Inks.  4d. 

715  L.  Mond      ••         ••         ••    Apparatus  for  Extracting  Ammonia  from  suoh  Solutions  as 

are  produoed  in  the  Manufaoiare  of  Soda  by  the 
Ammonia  Process 6d. 

716  L.  Hond       Manufaoture  of  Soda «         6d. 

7j6r>    A.  B.  Rodyk Purifying  Gum  Copal 2d. 

830    L.  Howell Treatment  of  the  Mast  Liquor  produced  in  Birlding  Iron. .     2d. 

844    P.  J.  Walley... Treatment  of  Sulphuretted  Hydrogen,    so  as    to  .obtain 

Sulphur  therefrom  . .         .•         ., ^.     2d. 

864    J.C.Martin Apparatus,  for  the  Manufacture,  Drying,  and  Packing  of 

White  Lead,  parts  of  which  are  tdao  applicable  to  the 
Packing  of  other  Substances       6d. 

875    J.Clark       ...       ••         ..     Bedudng  Metals  from  their  Ores.or  Chemical  Compounds..     6d. 

897  T.  Twynan Production  of  Phosphoric  Add  and  Phosphates,  and  Utiliza- 
tion of  Slags  ...     . ,     4d. 

915  C.  A.  Meinert  &  P.  Jeserioh    Utilizing  Baw  Vegetable  Fats  and  Matters  for  Artificial 

Butter  2d. 

942    J.  H.  Johnson .       . .         •  •    Testing  Metallic  Ores,  &c.,  for  the  Separation  of  the  Metals 

therefrom     ..         ••         ...        .« ,     8d. 

944  Annie  Eliza  Scott   . .         . .     Separation  of  Gk)ld  and  other  Metals  from  their  Ores         . .     4d. 

945  L.  Gaulard   ...       . .         . .    Tanning  Leather  by  Electricity  4d. 

949  A.  A.  Nesbit  . .  .  •  Manufacture  of  Ink  and  Printing  Material  for  use  in  Print- 
ing Postage)  Stamps,  &c 4d. 

916  W.  Arthur    . .         Manufacture  of  Oases  and  Vapours  for  Heating  and  Illu- 

minating purposes ^ 1/4 

956    K  G.  Brewer Production  of  Bases  for  Coloring  .Matters      .« 4d. 

969    W.  Weldon •    Manufaoture  of  Precipitated  Phosphate  of  Lime  and  Beoovery 

....  of  Sulphur  from  Alkali  Water 2d. 

995    J.  T.  MoDougall     . .         . .     Purification  of  Coal  Gtu,  and  Preparation  and  Treatment  of 

...  Materials  emplo3red  therein         4d. 

1017    I.  S.  McDougall      .,         .,     Furnaces,  or  Apparatus  for  Burning,  Calcining,  or  Roasting 

Sulphur  Ores,  Spent  Oxide  of  Iron,,  and  other  Materials, 
and  Apparatus  for  Separating  Dust  and  Solid  Impuri- 
ties from  Gases  obtained •         , ,         •  •     2d. 

1045    W.  W.  Pattinson    ..         ..     Manufaoture  of  Coke ..         .,     4d. 

1055    L.  Brumleu Apparatus  for  Manufaoture  of  White  Lead 6d. 

1117    W.  R.  Lake Manufacture  of  Alcohol  and  Food  for  Animals  from  Amy- 
laceous Substances 4d. 

3111     Br.  J.  Weiler  ..         ..     Separating    Orthotoluidinc   from    Paratoluidine,     Ortho- 

toltudine  from  Aniline  and  Paratoluidine,  by  means  of 

Phosphates  and  Arsenates 2d. 

1077    W.  Smith Plastic  Compound,  suitable  to  be  rolled,  into  sheets  and  used 

as  a  Substitute  for  Ebonite         . , 2d. 


BOOKS,  &c.,  RECEIVED. 

The  Chemist  and  Druggist ;  The  Brewers*  Guardian ;  The  British  Medical  Journal ;  The  Medical 
Press;  The  Pharmaceutical  Journal;  The  Sanitary  Record;  The  Miller;  The  Provisioner ;  The 
Practitioner ;  New  Remedies ;  Proceedings  of  the  American  Chemical  Society  ;  Science  ;  The  Inventors* 
Record:  New  York  Public  Health;  The  Scientifio  American;  Society. pf  Arts  Joun^l;  Sanitary 
Engineer  of  New  York ;  Cowkeeper  and  Dairyman's  Journal ;  Sugar  Cane ;  Country  Brewers'  Gazette ; 
The  Medical  Record ;  The  Grocers'  Gazette ;  London  Water  Supply,  by  Crookes,  Odling  and  Tidy ; 
Chemical  Revierw  ;  Independent  Oil  and  Drug  Journal  and  Paint  Review  ;  Science  Monthly  ;  Journal 
of  the  Society  of  t^emical  Industry;    Tobacco. 
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The  annual  meeting  of  the  Sooietj  of  Publio  Analysts  took  place  on  the  16th  January, 
when  the  New  Council  were  elected  with  the  result  of  obtaining  the  entrance  of  several 
influential  and,  we  expect,  hard-working  members.  Although  the  Society  must,  from  its 
very  nature,  be  always  numerically  small,  yet  no  one  who  has  not  experienced  it  can 
conceive  the  numerous  questions  of  importance  coming  before  the  Coimcil.  At  present 
of  course  the  subject  of  milk  is  in  the  foreground,  and  we  trust  that  the  gentlemen  now 
put  into  office  will  before  the  termination  of  their  term  present  the  Society  and  the 
Publio  with  a  result  which  will  be  universally  accepted  and  acted  upon. 

After  the  meeting  the  members  and  their  friends  dined  together  at  the  Holbom 
Bestaurant,  the  President  in  the  chair.  A  capital  dinner  following  after  a  most 
harmonious  gathering,  made  the  evening  pass  in  an  extremely  pleasant  manner.  At 
the  dinner,  although  the  usual  speeches  were  made  over  the  *'  walnuts  and  the  wine," 
yet  all  scientific  discussions  were  wisely  put  aside,  and  several  members  showed  their 
proficiency  and  powers  of  entertainment  in  a  vocal  direction.  From  the  lateness  of  the 
hour  at  which  the  guests  dispersed  we  should  think  that  all  present  felt  contented  with 
themselves  and  with  the  Society. 


PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

The  Annual  Meeting  of  the  Society  was  held  on  Wednesday,  16th  January,  at 
Burlington  House;  The  President,  Mr.  Wigner,  in  the  chair.  The  meeting  was 
numerously  attended. 

The  minutes  were  read  and  confirmed. 

The  meeting  then  proceeded  to  elect  officers  and  coimcil  for  the  ensuing  year.  On 
the  ballot  papers  being  opened,  the  Scrutineers  reported  the  result  of  the  election  as 
follows : — 


President, 
G.  W.  Wigneb,  P.C.S.,  F.I.C. 

Vice-Presidents. 
C.  Heisch,  F.C.S.,  F.I.C. 
A.  Hnx,  M.D.,  F.I.C. 
A.  Wynter  Blyth,  M.E.C.S.,  P.C.S., 
F.I.C. 

lyeasurer. 
C.  W.  Hbaton,  F.C.S.,  F.I.C. 

J7(m,  Secretaries. 
Bbbnabd  Dteb,  F.C.8.,  F.I.C. 
Otto  Hihnbr,  F.C.S,  F.LC. 


Other  Members  of  Council.  . 

J.  Baynbs,  Jun.,  F.C.S.,  F.I.C. 

C.  EsToouBT,  F.C.S.,  F.I.a 

E.  H.  Habland,  F.C.8.,  F.I.O. 

A.  Smbtham,  F.C.S.,  F.I.C. 

T.  Stevenson,   M.D.,  F.R.C.P.,  F.C.S., 
F.LC. 

J.  W.  Tbipb,  M.D. 
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The  names  of  those  members  of  ooimcil  whose  tenn  of  office  has  not  yet  expired, 
and  who  consequently,  do  not  retire  this  year,  are  M.  A.  Adams,  F.E.O.S.,  F.C.S. ;  A. 
Ashby,  M.B.,  Lend.,  P.R.C.S. ;  A.  Dupr6,  Ph.D.,  F.E.8.,  F.C.S.,  F.I.O. ;  C.  T. 
Kingzett,  F.C.S.,  F.I.O. ;  J.  Muter,  Ph.D.,  M.A.,  F.C.S.,  F.I.C. ;  and  P.  Vieth,  Ph.D., 
F.C.S. 

The  following  gentlemen  were  balloted  for  and  elected.  As  members,  A.  J.  Bemays, 
Hi.D.,Lecturer  at  St.  Thomas's  Hospital ;  E.G.Clayton,  F.C.8.,  Analytical  and  Consulting 
Chemist ;  John  Hughes,  F.C.S.,  F.I.C,  Agricultural  and  Analytical  Chemist ;  W.  0. 
Nicholson,  Analytical  Chemist ;  F.  B.  Last,  F.C.S.,  Public  Analyst.  As  associates,  G. 
H.  Allibon  and  H.  J.  Horton. 

After  the  results  of  the  ballot  had  been  announced,  the  president  formally  returned 
thanks  on  behalf  of  himself  and  the  new  members  of  the  Council. 

A  Tote  of  thanks  to  the  Council  of  the  Chemical  Society  for  permitting  the  use  of 
their  rooms  for  the  society's  meetings,  was  carried  by  acclamation. 

The  Treasurer  and  Secretaries  also  received  hearty  votes  of  thanks. 

After  a  similar  compliment,  the  president,  Mr.  Wigner,  then  delivered  his  annual 
address,  of  which  the  following  is  an  abstract : — 

Pbesident's  Address. 

The  customary  address  by  the  president  affords  an  excellent  occasion  for  a  review 
of  our  year's  work,  and  of  what  is  in  store  for  us  in  the  ensuing  year,  and  in  no  society 
is  such  a  review  of  more  importance,  or  of  more  value,  than  in  ours. 

Although  we  are  only  a  small  society,  and  not  a  very  wealthy  on.e,  our  strength 
lies  in  this :  that  by  our  very  constitution  itself,  every  member  is  a  working  member, 
who  brings  not  only  a  fee,  but  actual  work,  into  the  Society. 

During  the  year  just  passed  we  have  elected  13  members  and  5  associates,  and  I 
have  only  received  information  of  the  loss  of  one  member  by  death. 

Our  total  membership  is  now  141  members  and  24  associates.  Unless  we  relax 
the  qualifications  for  admission,  which  I  hope  we  shall  not  do,  we  cannot,  as  a  society, 
grow  much  larger,  because  we  shall  not  be  able  to  find  many  more  candidates  for 
election. 

Our  accounts,  which  have  been  audited  and  laid  before  you  this  evening,  show 
that,  although  we  cannot  boast  of  wealth,  we  are  able  to  show  a  balance  in  hand 
quite  enough  to  bear  any  unforeseen  expense  we  may  be  put  to. 

Our  published  work  during  the  past  year  has  consisted  of  25  papers,  all  useful 
and  some  of  great  value,  containing  new  well-considered  processes  of  analysis,  which 
will  take  rank  as  standard  processes.  Our  unpublished  work  does  not  show  to  the 
public,  and  they  fail  to  comprehend  to  the  full,  how  much  they  owe  to  the  operation 
of  the  much-abused  Sale  of  Food  and  Drugs  Act. 

In  this  coming  year,  two  or  three  matters  of  importance  will  have  to  be  considered. 
The  society  has  appointed  a  committee  of  a  very  strong  character  to  deal  with  the 
milk  question,  and  has  taken  the  wise  course,  as  I  venture  to  think  it,  of  inviting 
some  well-known  outsiders  to  join  them  in  the  work.  This  committee  ought  to  settle 
the  much-disputed  milk  analysis  question  once  and  for  all,  and  if  so,  and  the  resulta 
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are  such  as  to  justify  it,  then  it  will  clearly  be  our  duty,  as  a  society,  to  urge  on  the 
Ooyexiunent  the  necessity  for  an  amending  bill,  which  will  also  afford  the  opportunity 
for  the  introduction  of  a  few  more  amending  clauses  which  are  still  needed.  It  would 
not  be  proper  for  me  to  say  what  are  the  lines  which  I  think  such  legislation  should 
take,  but  one  point  is  clear,  that  it  should  tend  towards  making  public  analysts  more 
directly  responsible  for  their  work,  and  the  referee  chemists,  whoever  they  be,  responsible 
instead  of  irresponsible. 


The  Auditors  reported  that  they  had  examined  the  accoimts  and  found  them  correct. 

The  balance  sheet  will  be  posted  to  each  member. 

The  following  papers  were  then  read  and  discussed : — 

*'  A  new  Test  for  Lead,"  by  A.  W.  Blyth,  M.R.C.8.,  &c. 

'*  On  the  Decrease  in  the  use  of  Coffee  as  a  Beverage,"  by  Dr.  Wallace. 

"  On  the  Estimation  of  Peroxide  of  Hydrogen,"  by  H.   S.  Carpenter  and  W.  0. 

Nicholson. 

The  dates  of  meetings  for  the  ensuing  year,  were  then  fixed  as  follows : — 

Wednesday,  February  20th,        Wednesday,  June  18th, 

„  March  19th,  „  November  19th, 

„  April  16th,  „  December  17th, 

„  May  14th,  „  Jan.  27th,  1885,  Annual 

Meeting. 
The  papers  will  be  printed  in  our  next  number. 

The  meeting  then  adjourned  for  the  Annual  Dinner. 

The  following  paper  was  read  at  the  December  meeting : — 

NOTES  ON  BAPE  OIL,  BEEP  FAT,  AND  MUTTON  DEIPPING. 
By  C.  T.  Kinozett,  F.T.O.,  F.C.S. 
JRead  before  the  Society  of  Public  Analysts j  December  17 thy  1884. 
Some  years  ago  I  commenced  an  investigation  of  a  number  of  fats  and  oils,  with  the 
view  of  obtaining  more  precise  knowledge  of  their  various  constituents  and  the  propor- 
tions in  which  they  are  respectively  present.  It  was  only,  however,  in  the  case  of  cocoa 
butter  that  I  was  able  to  bring  my  observations  to  completeness,  and  these  have  been 
already  published.*    The  following  notes  are  of  a  very  imperfect  character,  but  as  I  see 
no  chance  of  resuming  the  investigation,  I  record  them  for  what  they  are  worth. 

Rape  Oil. 
The  specific  gravity  of  a  carefully  selected  sample  was  determined  and  foimd  to  be 
•915, 

50  grms.  of  the  oil  was  saponified  by  long  boiling  with  caustic  soda  solution.  The 
soap  was  entirely  dissolved  in  hot  water  and  precipitated  by  chloride  of  barium :  the 
precipitate  being  washed  and  dried  at  100^  C.  It  fused,  when  dry,  and  weighed  61*5 
grms.  Assimiing  the  compound  to  have  been  one  of  brassate  of  barium  with  the 
composition    Ba(CBn4i02)a,  its  weight  would  correspond  to  51*2  grms.  of  brassic  acid 

,     *  Jour,  ghem,  Soc,  1878,  p.  38. 
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O22H12O2;  as  against  50  grms.  oil  employed.  This  barium  compound  was  soluble  in  ether, 
benzene  and  carbon  disulphide.  It  was  dissolved  in  ether,  and  precipitated  therefrom 
by  alcohol. 

In  this  state  the  reprecipitated  compound  was,  from  necessity,  allowed  to 
remain  some  weeks,  but  then  it  was  found  to  be  entirely  insoluble  in  ether.  It  was  now 
extracted  by  boiling  methylated  spirit,  and  the  nearly  white  salt  deposited  upon  cooling 
of  the  extract  was  dried  and  examined  for  barium. 

0'202  grms.  gave  0063  gnn.  BaSO^  =  18*33  percent,  barium. 
Oleate  of  barinm  oontains  19*59  per  cent,  barium. 
Braesate  of  barium  contains  16*86  per  cent,  barium. 
The  bulk  of  the  preparation  which  remained  undissolved  by  the  methylated  alcohol, 
was  then  decomposed  by  hydrochloric  acid  in  the  presence  of  ether.    The  mahogany 
coloured  ethereal  solution  of  fat  acid  was  washed  and  the  ether  distilled  off,  leaving  the 
acid  behind ;  this  solidified  on  cooling. 

Five  grms.  of  the  free  acid  was  melted  and  inclosed  in  a  measured  tube  containing 
air  standing  over  water.  It  absorbed  no  oxygen  during  a  month,  showing  that  the 
text-book  statements  as  to  the  ready  oxidisability  of  brassic  or  erucic  acid  are 
unfoimded. 

Bbef  Fat. 

A  quantity  of  this  substance  was  freed  from  tissue  by  heating  it  in  a  hot  air  bath, 
and  then  subjecting  the  mass  to  pressure. 

84  grms.  of  the  fluid  oil  was  saponified  with  caustic  soda.  The  excess  of  alkali  was 
partly  neutralised  with  dilute  sulphuric  acid,  and  the  soap  which  then  separated  was 
freed  from  mother-liquor,  which  was  retained  for  further  investigation. 

The  soda  soap  was  converted  into  lead  soap,  which,  when  dry,  weighed  158  grms. 
It  was  next  powdered  and  extracted  with  ether  to  doubtful  perfection.  The  ethereal 
extract  was  distilled  to  dryness,  the  lead  compound  decomposed  by  hydrochloric  acid, 
and  the  free  fat  acid  taken  up  with  ether.  The  ether  solution  was  washed  with  water 
and  then  distilled  to  dryness;  the  oleic  acid  taken  up  with  dilute  ammonia,  andtiie 
solution  precipitated  with  chloride  of  barium.  The  barium  compoimd  was  isolated, 
washed  and  dried :  it  then  weighed  29*5  grms.  Assuming  the  lead  soap  to  have  been 
perfectly  extracted  with  ether,  then  we  find  that  the  84  grms.  of  beef  fat  employed 
consisted  of  23*8  grms.  of  oleic  acid  and  60*2  grms.  of  solid  fat  acids. 

The  lead  salt  insoluble  in  ether  was  decomposed  by  hydrochloric  acid,  in  the  presence 
of  ether ;  the  ether  solution  was  distilled,  and  the  fat  acids  were  dissolved  in,  and 
crystallised  from  alcohol. 

The  mother  liquar  obtained  after  separation  of  the  soda  soap,  was  acidified  with  dilute 
sulphuric  acid,  and  then  subjected  to  distillation.  The  distillate  had  a  faint  odour,  and 
was  feebly  acid.  After  exact  neutralisation  with  soda,  the  salt  obtained  upon 
evaporation  to  dryness  was  tmweighable.  It  was  dissolved  in  water  and  the  solution 
subjected  to  certain  tests  as  follows : — 

With  nitrate  of  silver  it  gave  a  white  precipitate,  which  was  entirely  reduced  upon 
boiling.  The  original  white  precipitate  was  soluble  in  ammonia,  and  was 
not  reprecipitated  by  nitric  «cid.    It  was  therefore  not  chloride. 
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With  sulphate  of  copper,  it  gave  a  precipitate  which  did  not  dissolve  upon  boiling 

the  mixture. 
With  alcohol  and  strong  sulphuric  add,  it  devdopeda  powerful  ethereal  odour. 
With  calcium  chloride  it  gave  a  precipitate. 
With  barium  acetate  it  gave  a  precipitate. 

Mutton   Drifpiko. 

A  quantity  was  twice  fused  over  water,  to  free  it  from  salts,  and  was  then  freed 
from  water  by  fusion  and  decantation, 

85*8  grms.  of  the  white  fat  was  saponified  by  boiling,  during  several  hours,  with 
excess  of  caustic  soda  solution.  When  thoroughly  saponified,  the  caustic  solution  (which 
was  free  from  soap,  as  proved  by  the  fact  that  sulphuric  acid  in  excess  produced  no 
precipitate  in  it)  was  drawn  off,  but  to  do  this  perfectly,  it  had  first  to  be  partly 
neutralised  by  sulphuric  acid.    This  solution  was  kept  for  further  examination. 

ITie  soda  soap,  which  became  white  and  hard  upon  cooling,  was  dissolved  in  much 
water,  and  precipitated  by  acetate  of  lead.  The  precipitate  was  washed  with  hot  water, 
and  then  dried  at  200<^  F.,  at  which  temperature  it  partially  fused.  The  dzy  lead  salts 
weighed  186  grms.  The  mass  was  powdered  and  extracted  with  ether,  with  the  view  of 
entirely  dissolving  out  the  oleate  of  lead.  This,  however,  was  found  to  be  impracticable, 
although  the  operation  was  continued  over  several  days,  using  more  than  8  litres  of 
ether. 

The  had  salt  dissolved  hy  the  ether  was  decomposed  with  hydrochloric  acid  in  presence 
of  ether  ;  the  ether  solution  was  washed  and  distilled  to  dryness  ,*  the  yellowish  oil  which 
was  left  weighed  28*7  grms.  (while  moist).  It  was  converted  into  ammonia  soap,  and 
then  into  barium  salt,  which,  when  washed  and  dried,  weighed  34  grms.  (It  is  to  be 
noted  that  34  grms.  of  barium  oleate  correspond  to  27*4  grms.  oleic  acid.)  It  was, 
therefore,  presimiably  nearly  pure  oleate  of  barium,  and  this  inference  was  confirmed  by 
recrystallising  a  quantity  of  it  from  alcohol,  and  determining  the  amount  of  barium  present 
in  the  purified  preparation.  0*198  grm.  gave  *068  grm.  BaSOi  =  19*69  per  cent,  of 
barium  against  19*59  per  cent,  demanded  by  theory. 

The  lead  salts  insoluble  in  ether  were  treated  as  were  those  obtained  from  beef  fat. 

The  mother  liquor  remaining  after  removal  of  the  original  soap,  was  also  treated 
as  the  corresponding  product  from  beef  fat.  That  is  to  say,  it  was  acidified  with  HsSO^, 
and  distilled.  The  distillate  had  the  odour  of  dilute  butyric  acid,  and  was  acid  in 
reaction.  It  was  exactly  neutralised,  and  the  solution  evaporated  to  dryness.  Product 
weighed  0*053  grm.  It  was  dissolved  in  water,  and  upon  testing  the  solution  it  was 
found  to  give  all  the  reactions  described  under  the  notes  on  beef  fat.  It  is  to  be 
remarked,  however,  in  connection  with  the  fact  that  the  solution  gave  precipitates  with 
various  reagents,  that  the  bulyrates  are  freely  soluble. 

Oleic   Acid. 

Five  grms.  of  the  oleic  acid,  obtained  respectively  from  the  beef  fat  and  mutton 
dripping,  were  in  each  case  sealed  up  with  a  measured  quantity  of  air,  standing  over 
water  during  a  month  (Jime),  but  in  neither  case  was  any  oxygen  absorbed*.    A 

*  Seo  Jaum.  f^,  Ckcm.  IndMlry,  1883,  p.  100. 
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similar  experiment  was  made  with  the  oleic  acid  which  I  had  obtained  from  cocoa  butter, 
with  a  similar  result. 

The  fact  that  oleic  acid  obtained  from  oil  of  almonds,  and  also  that  prepared  from 
brain  lecithine,  do  not  absorb  oxygen  from  the  air,  had  been  previously  observed  by 
Thudichum*,  and  more  recently  Mr.  W.  Fox  f  has  shown  that  oleic  acid  and  linoleic 
acid  from  linseed  oil  do  not,  when  pure,  absorb  oxygen. 

Conclusion  of  the  Society's  Proceedings. 


DRUG  ADULTERATION  IN  THE  UNITED  STATES. 
By  Thomas  Stevenson,  M.D.,  and  F.R.C.P.  Lend. 
Recently  several  prosecutions  have  been  instituted  against  vendors  of  adulterated 
drugs  in  Massachusetts  under  the  Legislative  Act  of  1882.  In  the  matter  of  drugs, 
the  policy  of  the  Massachusetts  Board  of  Health  has  been  to  prosecute  ihe  manu- 
facturers, who  must  know  what  they  send  into  the  market,  rather  than  the  retailers, 
who  in  these  days  rarely  manufacture  ^eir  own  articles,  and  hence  may  unwittingly 
violate  the  law. 

Two  charges,  t  which  may  be  regarded  as  test  cases,  were  made  against  two 
firms  of  wholesale  druggists  in  Boston.  Tincture  of  opium  was  the  drug  selected  as 
being  one  of  the  most  important  and  general  in  use.  Under  ihe  Act  of  1882,  a 
drug  is  declared  adulterated  (1)  if ,  when  sold  under  or  by  a  name  recognised  in  the 
U.S.  Pharmacopoeia,  it  differs  from  the  standard  of  strength,  quality,  or  purity  laid 
down  therein ;  (2)  if,  when  sold  imder  or  by  a  name,  not  reeognised  in  the  U.S. 
Pharmacopoeia,  but  which  is  found  in  some  other  phaifnacopceia  or  other  standard 
work  on  materia  medica,  it  differs  materially  from  the  standard  of  strength,  quality, 
or  purity  laid  down  in  such  work ;  (3)  if  its  strength  or  purity  falls  below  the  professed 
standard  under  which  it  is  sold.  The  State  Analyst  of  Drugs  found  that  one  of  the 
samples  of  tincture  df  opium  in  question  contained  only  0*81  per  per  cent,  of  morphia 
instead  of  1*2  per  cent.,  according,  as  he  said,  to  the  Pharmacopoeia  of  1880  ;  the  other 
was  even  more  deficient  in  morphia,  containing  only  0*72  per  cent.,  or  less  than  two- 
thirds  of  the  prescribed  amount. 

For  the  def enoe,  it  was  in  each  case  asserted  that  the  public  issue  of  the  pharma- 
copoeia in  October,  1882,  was  not  made  till  two  months  after  the  law  came  into  force  in 
the  preceding  August;  and  the  defendants  claimed  the  right  to  take  any  preceding 
pharmacopoeia,  even  the  first  one  of  1820,  inasmuch  as  the  Act  of  the  Legislature  does 
not  specify  any  particular  pharmacopoeia.  Counsel  for  the  prosecution  contended  that 
either  the  pharmacopoeia  of  1870,  or  that  of  1880,  must  be  in  force,  and  according  to 
the  testimony  of  the  State  Analyst,  Dr.  Davenport,  one  of  the  compilers  of  the  U.S.P., 
1880,  the  tinctures  fell  below  the  quality  of  a  preparation  prepared  according  to  either 
of  these  pharmacopoeias.  Eventually  it  was  ruled  that  the  pharmacopoeia  of  1880  fixed 
the  standard  under  which  the  government  could  proceed.     Practically  the  change  made 

♦  Rep<Ht  of  Med.  Off.  Privy  Council ;  New  Series,  No.  8  (1876),  p.  130. 
t  Analyst,  1883,  p,  116, 
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in  the  strength  of  tincture  of  opiuniy  as  it  should  be  under  the  pharmaoopoeia  of  1880, 
is  that  the  quantity  of  opium  ia  raised  as  compared  with  the  pharmacopoeia  of  1870, 
in  the  proportion  of  9  to  10,  according  to  an  appendix  to  the  U.8.P. ;  but  according  to 
my  calculations,  in  the  proportion  of  8  to  9. 

The  board  prored  its  case  against  both  the  firms,  but  one  escaped  a  conyiction  on  a 
technical  point,  and  a  conyiction  was  obtained  in  a  third  case.  The  Boston  Druggists' 
Association  is  naturally  aggrieved,  and  has,  we  are  told,  addressed  a  remonstrance  to 
the  board  on  its  present  process,  emphasising  the  propriety  of  warning  a  delinquent  firm 
before  proceeding  against  it.  It  is  hardly  to  be  supposed,  however,  that  manufacturing 
firms  can  be  ignorant  of  the  quality  of  the  goods  they  send  out  to  the  retailers.  The 
Boston  Board  of  Health  in  doing  good  service  by  striking  at  the  fountain  head  of  a 
pernicious  system. 

I  am  indebted  for  the  above  facts  to  an  editorial  article  in  Th$  Boston  Medical  and 
Surgical  JowiuU,  In  connection  with  the  above  case  it  is  interesting  to  note  the 
comparative  strengths  of  the  IJ.8.P.,  1880,  tincture  of  opium,  and  that  of  the  B.P.  The 
U.S.P.  undergoes  decenninal  reviidon,  and  the  issue  of  1880  made  the  material 
alteration  of  ordering  all  preparations  to  be  made  by  weight.  'The  tincture  of  opium, 
TJ.S.P.,  1880,  is  made  by  extracting  10  ounces  of  opium  with  so  much  alcohol  sp.  gr. 
*92  as  is  required  to  make  the  filtred  product  weigh  100  ounces.  Hence  it  contains  the 
extractives  of  exactly  10  per  cent,  of  its  weight  of  opium,  or  9*2  parts  by  weight  in  100 
by  volume.  Approximately — ^for  the  specific  gravity  of  the  tincture  must  be  variable— 
11*9  of  an  English  minim  correspond  to  a  grain  of  opium.  It  is  evident  from  the 
above  cases  that  an  opium  jrielding  12  per  cent,  of  morphia  is  expected  to  be  used  in 
the  preparation  of  the  article ;  whereas  the  B.P.  requires  only  6  to  8  per  cent,  of 
morphia.  If  the  mean,  7  per  cent.,  be  taken,  the  U.S.P.  tincture  of  opium  in  a  given 
volume  contains  nearly  twice  as  much  morphia  as  the  B.P.  article. 

Since  Mr.  Wynter  Blyth's  valuable  book  on  **  Poisons  "  is,  no  doubt,  in  the  hands 
of  many  public  analysts,  it  may  be  well  to  point  out  that  he  states  incorrectly  the 
strength  of  several  of  the  most  important  opiates.  Tincture  of  opium  is  stated  to  be 
one  grain  of  opium  in  14*8  min.,  t.^.  aboift  6*7  parts  by  weight  in  100  by  measure.  It 
should  be  1  grain  in  14*6  minims,  or  exactly  7*5  parts  by  weight  in  100  by  measure. 
Ammoniated  tincture  of  opium  is  stated  to  contain  1*04  instead  of  1*14  parts  of  opium 
by  weight  in  100  by  measure.  Wine  of  opium  is  stated  to  contain  4*6  instead  of  5 ;  as 
it  should  be  of  opium  extract  in  100  parts  by  measure.  Lastly,  the  extract  of  opium  is 
said  to  have  its  strength  about  the  same  as  opium  itself,  whereas  good  opium  jrields 
about  half  its  wmght  of  extract,  which  should  contain  practically  all  the  morphia  in  the 
opium.  A  good  opium  extract  should  not  be  less  than  half  as  strong  again  as  opium 
itself. 


CHEMICAL  NOTES  FKOM  OTHER  SOUBOES. 
The  following  paper  was  sent  to  us  last  month,  but  unfortunately  too  late  for  publi- 
cation.   Since  then  it  has  appeared  in  the  Fharmaemdteal  Journal,  but  as  we  think  that 
in  the  present  state  of  matters  everything  rdatilig  to  the  analysis  of  milk  should  appear 
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in  the  Analyst,  we  now  present  it  to  onr  readers,  after  haying  been  rerised  and  improved 
by  the  author : — 

NOTE  ON  THE  ESTIMATION  OF  FIXED  OILS  AND  FATS  WITH  SPECIAL 

EEFERENCE  TO  MILK. 
By  a.  C.  Abraham,  F.C.S. 
The  plan  generally  followed  for  the  estimation  of  fixed  oils  in  such  things  as  linseed 
meal  has  generally  been  maceration  and  percolation,  or  the  latter  alone,  with  ether, 
benzol,  or  some  similar  solvent.  Anyone  who  has  followed  either  course  will,  I  think, 
readily  admit  the  troublesomeness  of  it  and  the  great  care  involved  in  preventing  loss, 
especially  when  dealing  with  small  quantities.  To  obviate  these  difficulties,  I  adopted 
a  yecur  or  two  ago  for  linseed  meal  the  following  plan,  which  I  have  since  used  for  other 
substances  and  which  I  believe  to  be  more  accurate  as  it  certainly  is  more  easy,  than 
those  generally  followed.  The  principle  is  simply  that  of  macerating  the  substance 
to  be  estimated  in  the  suitable  solvent,  taking  half  or  a  known  proportion  of  the  total 
liquid  resulting t  finding  the  amount  of  fat  in  it  and  calculating  therefrom  the  amount  in 
the  whole. 

To  take  linseed  meal  (or  more  correctly,  crushed  linseed,  i.e.,  the  linseed  crushed  but 
not  deprived  of  its  oil)  as  an  example.  My  procedure  is  as  follows : — ^A  tube  is  taken  of 
about  1  inch  in  diameter  and  14  inches  in  length,  contracted  at  the  neck  and  stoppered ; 
in  it  is  placed  100  grains  of  linseed  meal  and  upon  this  is  poured  2,000  fluid  grains  of 
spirit  of  wine  less  such  an  amount  as  will  approximately  represent  the  volume  of  the 
oil  contained  in  a  genuine  and  fair  quality  sample  of  the  meal.  The  tube  is  now  shaken 
to  enable  the  spirit  to  expel  all  the  air  from  the  meal  and  when  this  has  taken  place 
the  tube  is  graduated  at  the  point  at  which  the  liquid  stands.  It  is  now  ready  for  use. 
When  it  is  desired  to  estimate  a  sample,  100  grains  of*  the  meal  are  inserted  and  ether 
added  until  it  reaches  the  mark ;  it  is  then  stoppered  or  corked  and  occasionally  shaken 
during  a  sufficient  time,  when,  if  any  loss  has  taken  place  by  evaporation,  or  the  volume 
has  been  apparently  diminished  by  the  loss  of  air  from  the  meal,  it  is  made  up  to  the 
original  point,  again  shaken  and  set  aside.  .When  it  has  completely  subsided,  1,000 
fluid  grains  of  the  dear  supernatant  liquid  are  removed  with  a  pipette,  evaporated 
and  weighed  as  usual.  By  doubling  the  product  so  obtained,  the  amount  of  oil, 
together  with  such  other  matters  contained  in  the  meal  as  are  soluble  in  ether,  is 
arrived  at. 

It  will  be  readily  admitted,  I  think,  that  if  the  amount  of  matter  soluble  in  ether 
were  known  before  the  estimation  was  commenced  this  process  would  be  unexceptionable. 
I  believe,  however,  that  the  error  admitted  by  the  want  of  this  knowledge  will  upon 
consideration  appear  so  trifling,  even  for  an  article  containing  so  much  oil  as  does  linseed 
meal,  as  to  be  perfectly  unimportant.  Suppose,  for  instance,  that  the  meal  contains 
20*2  per  cent,  of  oil,  &c.,  which  we  may  assume  to  increase  the  bulk  of  the  resulting 
solution  to  the  extent  of  20  fluid  gra.,  now  if  no  allowance  at  all  were  made  for  this 
the  bulk  of  the  solution  would  be  2,020  fluid  grs.  instead  of  2,000,  which  is  required.  ^^^^^ 
If  only  1,000  of  this  were  taken,  that  portion  would  be  less  than  the  remainder  by  20  "^ 
:fluid  grains,  t.^.  to  say,  supposing  the  1,000  fluid  grs.  taken  were  found  to  contain  10  | 
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grs.  of  oily  the  remaining  portion  would  contain  10*2  gra.,  and  by  doubling  the  former 
amount  we  should  get  a  result  of  20  instead  of  20*2,  an  error  of  one-hundredth  of  the 
product  or  2  per  cent.,  which  if  considered  important  can  be  neutralised  by  an 
allowance  at  the  end  of  the  operation.  Or,  if  thought  preferable,  2,000  fluid  grs. 
of  the  solvent  may  be  always  used  and  an  allowance  made  in  proportion  to  the 
result  found. 

In  this  process  it  is  assumed  that  all  the  solvent  is  capable  of  dissolving  all  of  the 
matter  to  be  dissolved,  and  that  none  of  the  latter  will  remain  in  a  fi^ed  condition,  in  or 
upon  the  tissues  of  the  article  containing  it.  Whether  this  assumption  be  absolutely 
true  or  not,  I  think  it  will  be  admitted,  that  if  it  is  not,  no  process  of  percolation  is 
likely  to  obviate  it.  In  regard  to  milk,  the  case  is  somewhat  different,  because  to  follow 
the  process,  it  is  essential  to  evaporate  the  milk  with  either  hydrated  sulphate  of  calcium 
or  powdered  glass;  the  latter,  perhaps,  preferable  on  theoretical  grounds,  but  the 
former  what  1  have  generally  myself  used. 

The  details  of  the  process  as  applied  to  milk,  are  as  follows  : — 

A  1,000  gr.  specific  gravity  bottle  is  filled  with  the  milk>  the  weight  taken  which 
gives  the  specific  gravity.  This  is  emptied  upon  25Q  grs,  of  powdered  glass  or  hydrated 
sulphate  of  calcium,  and  the  flask  either  weighed  or  rinsed  out  with  a  few  drops  of 
distilled  water,  although  practically,  neither  is  necessary,  as  the  amount  of  milk  adher- 
ing to  the  flask,  when  once  fofmd,  will  be  practically  constant  for  all  samples  (unless  sour). 
The  milk  taken  is  to  be  evaporated  to  diyness  with  the  glass,  and  thoroughly  powdered^ 
when  it  is  to  be  introduced  into  a  tube ;  2,000  fluid  grs.  of  ether  added  from  a  pipette, 
so  as  to  avoid  loss  by  evaporation ;  the  tube  stoppered,  shaken  occasionally  diuring  some 
hours,  after  which  1,000  fluid  grs.  may  be  removed^  dried,  and  weighed.  This  must  not 
simply  be  doubled,  as  an  allowance  must  be  made  for  the  fat  dissolved  by  adding  to  the 
weight  found  i  (the  specific  gravity  of  butter  fat  being  about  -900),  deducting  this  from 
1,000  and  calculating  the  whole  amount  present  therefrom,  thus  : — 

Fat  fQund,  say       . .             . .            . ,            . .             « .         -9 
Addi 1 

10 
.'.  990  fluid  gr«  of  ether  took  up  9  grs.  of  fat,  how  much  would  2,000  tal^e  up  f 

990  :  2,000  ::  9 
11  I  200 

1818  Total  fat  present. 

The  difference  between  the  amoimt  which  would  be  arrived  at  by  simply  doubling 
the  weight  foimd  and  that  obtained  as  above  will  never  amount  to  more  than  about 
•005  per  cent. 

For  this  process  of  estimation  it  would  be  dearly  much  better,  if  possible,  to 
extract  the  fat  from  the  milk  whilst  still  in  a  liquid  condition,  and  if  this  could  be  done 
by  simply  boiling  the  milk  down  in  a  graduated  tube,  then  adding  the  ether,  making  it 
up  so  that  the  ethereal  solution  should  measure  a  convenient  quantity,  and  drawing  off 
half  of  this  pipette,  it  would  be  much  better ;  hut  I  hi^ve  not  had  time  to  try  whether 
this  can  be  done,  although  I  believe  it  might. 
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There  is  another  process  which  I  have  to  mention,  one  which  has  been  less  tried 
than  the  one  I  have  named,  for,  although  it  has  suggested  itself  to  my  mind  some  time, 
I  have  not  tried  it  until  within  the  last  ten  days.  It  is  applicable  to  all  emulsions  such 
as  milk,  and,  as  far  as  I  have  gone  yet,  may  be  described  as  follows : — 

Apiece  of  Parker's  paper  fibre  lint,  4  inches  by  2,  is  made  into  a  roll,a  piece  of  thin 
wire  is  passed  through  the  centre,  wound  once  or  twice  round  the  roll,  and  fixed  into 
the  stopper  of  a  suitable  weighing  bottle,  in  such  a  manner  that  the  zoU  may  be 
sufficiently  far  from  the  sides,  to  enable  it  to  be  lifted  in  or  out  without  any  fear  of  touching 
the  sides.*  The  roll  is  then  taken  out  of  the  bottle,  and  dried  in  a  water-oven  with  the 
bottle,  until  its  weight  is  constant,  5  c.c.  of  milk  are  then  dropped  upon  it  from  a 
pipette,  when  the  stopper  with  the  roll  attached  is  re-inserted  in  the  bottle,  and  the 
whole  weighed.  The  stopper  is  then  removed,  and  with  its  attachment,  placed  in  a 
drying  oven  with  the  bottle,  and  kept  there  imtil  it  ceases  to  lose  weight. 

The  excess  of  weight  over  the  original  weight  gives  the  total  solids.  The  stopper 
and  roll  are  now  removed  and  placed  in  another  similar  bottle — ^preferably  groimd  to  fit 
the  same  stopper  as  the  first — sufficient  ether  added,  so  ^lat  the  roll  may  be  covered 
(about  50  c.c.  is  a  convenient  quantity)  and  allowed  to  macerate  some  hours ;  it  is  then 
transferred  to  another  similar  bottle,  and  again  to  a  third,  after  which,  the  fat  will  be 
found  to  have  been  entirely  extracted.!  It  is  now  removed  and  again  weighed  as  before ; 
the  loss  is  fat. 

If  desired,  the  fat  may  be  weighed  directly  by  evaporation  of  the  ethereal  liquids, 
or  the  tubes  in  which  they  are  contained  may  be  graduated,  the  volume  made  up  to  the 
graduation,  the  liquid  stirred  with  a  jnpette,  and  half,or  a  known  proportion,  drawn  off 
from  each.  The  latter  method,  I  think  in  some  respects  preferable,  as  it  does  not 
involve  the  removal  of  the  liquid  from  one  vessel  to  another,  which,  if  done,  introduces 
an  element  of  uncertainty,  owing  to  the  adhesion  of  a  certain  amount  of  the  fluid  to 
the  vessel  from  which  it  is  poured,  and  also  involves  the  washing  of  the  vessels  to 
obviate  the  last-mentioned  difficulty.  It  will  be  noticed  that  I  have  made  no  reference 
hitherto  to  the  estimation  of  the  ash,  aiid  this  is  because  I  have  thought  it  impossible 
to  expect  anything  like  a  small  or  possibly  even  a  constant  ash  from  an  article  not 
specially  made  for  analytical  purposes.  I  am  not  without  hopes,  however,  that  by 
means  of  washing  with  acids,  eten  Parker's  paper  fibre  lint  may  be  so  freed  from  ash, 
as  to  enable  the  whole  four  determinations  of  total  solids,  solids  not  fat,  fat  and  ash  to  be 
made  with  very  great  accuracy  horn  the  one  small  sample  of  milk.  The*  sugar  may 
also  be  estimated  by  immersion  in  water,  but  great  care  is  ^oequired  to  prevent  portions 
of  the  lint  from  falling  off.{ 

If  the  ash  cannot  be  estimated  from  the  same  sample  as  the  solids  and  fat,  I  do  not 
think  that  it  renders  valueless  the  whole  process,  because  at  the  worst  the  ash  can  be 
easily  estimated  as  hitherto ;  and,  moreover,  I  do  not  see  why  a  special  preparation 

*  Messrs.  Becker  &  Go.  hare  had  some  verj  suitable  bottles  made  for  me. 

t  It  is  important  that  the  lint  should  not  be  too  near  the  bottom,  because  the  fatty  solution  which 
can  bo  seen  falling  from  it,  should  have  room  to  collect  below. 

X  To  obviate  this  difficulty  and  to  prevent  fermentation,  some  akohol,  say  about  25  x>^  cent,  may 
be  added. 
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such  as  mononitrooellulosey  dinitroceUulosey  or  some  other  body  wluoh  would  be 
Boflioiently  absorbent,  and  yet  leave  no  ash  on  inoineration,  might  not  be  found  or 
specially  made  for  the  purpose.  I  have  only  made  one  estimation. of  milk  by  this  pro- 
cess, and  this  with  rather  unsuitable  and  improvised  apparatus,  but  I  subjoin  the 
results,  which  feem  deariy  to  show  that  it  is  oapaUle  with  experience  ol  producing  very 
accurate  results,  and  in  some  respects,  more  accurate  than  the  processes  generally 
followed. 

The  estimation  No.  1  was  made,  as  far  as  total  solids  are  concerned,  in  the  ordinary 
manner,  but  the  solids  not  fat  were  estimated  by  difference,  which  is  by  no  means  an 
accepted  method.  The  conclusions  that  I  would  draw  from  the  figures  are  that  the  total 
solids  can  be  estimated  with  much  greater  accuracy  than  by  the  ordinary  method  and 
in  shorter  time ;  and  that  it  is  impossible  to  dry  the  fat  completely  at  a  temparature  of 
212°.  Dr.  James  Bell,  the  principal  of  the  Somerset  House  Laboratory,  says  in  his 
recent  work  upon  **  The  Analysis  and  Adulteration  of  Foods,"  according  to  the  Analyst, 
in  the  first  place,  that  the  determination  of  total  solids  is  a  comparatively  easy  operation, 
but  later  on  that  it  is  difficult  to  get  a  constant  weight  for  the  total  solids,  and  that, 
therefore,  the  items,  solids  not  fat  and  fat  are  gm&raiUy  more  eatisfactoryj  which  as  I 
understand  it,  means  that  the  total  solids  are  very  difficult  indeed  to  obtain  by  direct 
estimation. 

The  total  solids  in  column  No.  1  were  dried  imtil  the  weight  appeared  to  be  constant 
(using  the  quantity  and  apparatus  recommended  by  Dr.  Bell)  at  212°,  and  yet  they  stand 
very  much  higher  than  those  in  c(Jumn  2,  which  were  estimated  until  of  constant  weight 
on  the  paper  fibre  lint. 

Dr.  Bell  recommends  the  drying  of  the  fat  in  a  water-oven,  and,  therefore,  pre- 
sumably at  212°;  and  it  will  be  seen  that  the  results  arrived  at  (see  columns  1  and  3, 
which  were  both  obtained  by  direct  weighing),  after  drying  at  this  temperature,  very 
closely  agree,  but  that  the  weight  lost  by  immersion  of  the  lint  in  ether  is  more  than 
'10  less.  In  other  words  the  fat  lost  was  *11  less  than  the  same  fat  when  dried  at  212°. 
This  I  think  at  least  shows  that  212''  is  not  sufficient  to  dry  the  fat.  I  think  that  if  I 
were  a  milkman  I  should  be  disposed  very  much  to  question  a  method  of  analysis  which 
does  not  enable  the  analyst  to  rely  upon  his  estimation  of  total  solids,  but  compels  him 
to  fall  back  upon  his  weighing  of  solids  not  fat  and  fat,  both  of  which  weights  are 
arrived  at  after  manipulation,  which  may  entail  a  loss. 

With  regard  to  the  drying  of  the  fat  I  have  not  tried  whether  a  temperature  of 
220°  would  enable  an  accurate  weighing  to  be  made,  and  with  regard  to  the  total  s<^ds 
I  do  not  think  it  would  be  right  to  apply  so  high  a  temperature,  because  we  do  not 
know  exactly  what  effect  it  may  have  have  upon  the  constituents  of  milk. 

By  dixect 

weighing. 

No.  8. 


Bj  dif- 

No.  I. 

ftience. 
No.  %. 

TottdsolidB    V     •••     • 

.       11-97 

11-38 

Solids  not  fat  (by  difference  only)     . 

8-95 

8-48 

Fat 

302« 

2-90 

3-01 
*  Bj  the  ftwt  mentioned  process. 
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In  oonolufiion,  I  should  say  that  in  the  one  experiment  which  I  have  made^  the 
time  occupied  was  certainly  rather  long ;  but  I  believe  that  this  was  due  to  the  fact 
the  roll  was  rather  tight  and  an  ordinary  diyiog  oven  was  used,  whereas  an  oven 
which  would  allow  a  constant  and  rapid  circulation  of  air  around  and  through  the  roll 
would  probably  have  produced  results  comparable  in  point  of  time  with  those  attained 
by  other  means. 


ESTIMATION  OP  NITROGEN  IN  COMMEECIAL  SUBSTANCES  CONTAINING 

NITRATES. 

In  the  Chemiker  Zeitung,  Dr.  Paul  Wagner,  details  a  very  simple  apparatus  for  this 
purpose,  which  he  has  found  very  usefid  in  the  analysis  of  Chili  saltpetre  and  nitrated 
manures.  The  actual  principle  of  liberating  nitric  oxide  by  means  of  the  action  of  a 
ferrous  salt  is,  of  course,  not  new,  but  the  arrangement  of  the  apparatus  is  so  simple 
and  inexpensive  that  we  quote  it  for  the  benefit  of  any  of  our  readers  disposed  to  try 
the  process  and  report  their  success  or  otherwise  in  its  application. 

The  apparatus  is  simply  a  flask  of  200c.  c.  capacity,  fitted  with  an  india-rubber  cork 
and  two  glass  tubes.  One  of  these  is  an  ordinary  bent  tube  serving  for  the  delivery  of 
the  nitric  oxide  f on!aed,  while  the  other  is  a  funnel  tube  fitted  with  a  glass  stopcock  and 
having  the  lower  end  somewhat  nanrow  and  ahove  the  liquid  in  the  flask.  A  solution 
of  ferrous  chloride  containing  200  grams  of  metallic  iron  per  litre  is  employed  and 
400C.C.  of  this  solution  are  placed  in  the  flask.  The  air  is  expelled  by  boiling  and  then 
lOc.c.  of  a  solution  containing  33  grams  of  pure  sodium  nitrate  per  litre  are  placed  in 
the  funnel  tube,  and  allowed  gradually  to  drop  into  the  solution  in  the  flask.  And 
nitric  oxide  which  is  formed  is  collected  in  a  graduated  tube  holding  lOOc.c.  When 
the  sodic  nitrate  has  nearly  all  passed  into  the  flask,  the  tube  is  filled  with  HCl  of 
20  per  cent,  strength.  This  is  allowed  to  pass  into  the  flask.  The  funnel  is  once 
more  filled  with  HCl,  and  when  this  has  also  passed  into^  the  flask,  the  gas  tube  is 
removed  and  put  aside. 

Without  intertnipting  the  boiling,  lOc.c.  of  the  solution  to  be  tested  are  now  poured 
into  the  funnel.  This  solution  must  be  of  such  a  strength  that  lOc.c.  will  evolve 
between  50  and  lOOc.c.  of  gas.  The  operation  is  conducted  as  before.  The  final 
rinsing  with  HCl  leaves  the  apparatus  ready  for  another  estimation,  and  in  this  way  six 
or  seven  estimations  can  be  made  before  the  ferrous  salt  is  used  up.  It  is  advisable, 
finally,  to  repeat  the  analysis  on  the  pure  saltpetre.  The  tubes  containing  the  nitric 
oxide  are  now  adjusted  in  water  in  the  usual  way,  and  the  volumes  read  off.  As  they 
are  all  under  the  same  temperature  and  pressure  no  correction  is  necessary. 

The  calculation  [is  very  simple.  Supposing  the  pure  saltpetre  gives  90c.c,  of  NO, 
then  we  know  that  90c.c.  represent  -33  grammes  of  pure  NaNO,  and  Ic.c. 
=  O0366  grammes  of   NaNO,  =  -000604  N. 
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EEVIEWS. 

Poisons  :  their  Effects  and  Detection.  A  Manual  far  the  we  of  Analytical  Chemiits 
and  ExperU.  By  A.  WynterBlyth^  M.E.C.S.,  F.C.8.,  Sfe.,  Medical  Officer  of  Health 
and  Public  Analyst  for  Marylehone.  LondoD  :  Charles  Oriffin  and  Co.,  Exeter  Street, 
Strand. 

This  is  the  second  volume  of  Mr.  Blyth's  complete  work  and  is  intended  as  a  companion 
to  the  volume  on  Foode :  their  Compoeitum  andAnalyete,  which  haa  already  been  favourably 
reviewed  in  our  columns.  We  may  at  once  say  that  this  book  will  prove  as  valuable  as 
the  other,  and  is  a  monument  of  research  on  the  subjects  of  which  it  treats.  The  sub- 
title is  perhaps  not  quite  happy,  because  an  ultra-critic  might  urge  that,  if  a  man  were 
already  an  "  expert,"  what  use  would  he  have  for  a  manual  ?  and  again,  it  might  be  said 
that  in  issuing  a  work  to  instruct  "  experts,"  the  author  was  assuming  to  himself  the 
position  of  something  more  than  an  expert.  It  is  well  known,  however,  that  perhaps  the 
most  embarrasing  part  of  a  book  for  an  author  is  the  inditing  of  a  good  title,  an^  we 
dare  say,  when  Mr.  Biyth  sees  this,  he  will  feel  inclined  to  alter  it  in  the  next  edition. 

The  work  opens  with  a  most  excellent  chapter  on  **  Foisonlore,"  both  interesting 
and  well  written,  and  the  only  matter  for  criticism  offered  by  it  is  the  use  of  the 
German  phrase  foieon-lehre  instead  of  plain  English.  Mr.  Blyth  is  well  known 
as  a  thorough  German  scholar,  and  such  a  reminder  of  the  fact  is  unnecessary. 
Passing  then  to  the  consideration  of  what  is  the  legal  definition  of  a  poison,  and  after 
discussing  the  present  state  of  the  law,  both  here  and  on  the  continent,  Mr.  Blyth 
offers  the  following,  which  may  be  worth  the  attention  of  those  having  in  consideration 
the  future  penal  code.  He  would  define  a  poison  thus : — ''  A  subetance  of  definite  chemical 
co7nposition,  whether  mineral  or  org%nic,  may  he  called  a  poieon^  if  it  i$  capable  of  being 
taken  into  any  living  organism,  and  causes,  by  its  oum  inherent  chemical  nature,  impairment 
or  destruction,  of  function^  To  attempt  these  definitions  is  always  difficult,  and  the  person 
making  such  an  effort  either  generally  stops  short  of  the  mark  or  overshoots  it.  In 
this  case  we  would  respectfully  submit  that  the  bullet  has  missed  the  bull's-eye  from  the 
latter  cause.  **  Any  living  organism  "  is  a  very  wide  word  and  certainly  includes  plants 
as  well  as  animals  when  strictly  considered,  and  indeed  it  would  be  difficult  to  find 
anything  which  could  not,  by  a  little  sophistry,  be  brought  in  as  a  poison  under  such 
a  definition.  But  it  is  not  our  business  to  spilt  straws  with  the  author  on  such  matters, 
which  to  us,  as  chemists,  are  of  very  secondary  interest,  and  had  better  be  left  to  the 
specially  trained  minds  of  lawyers,  and  so  we  turn  with  relief  to  the  practical  portion  of 
the  work.  This  is  so  complete  and  well  put  together  as  to  make  it  a  matter  of  regret 
that  we  have  not  space  to  more  fully  follow  the  author  in  the  present  notice,  more 
especially  as  it  is  not  a  mere^  scissors  and  paste  collection,  from  other  books,  but  has 
every  now  and  then  agreeabl^'scraps  of  original  matter,  the  result  of  personal  experience, 
such  as  the  curious  case  referred  to  on  page  289,  where  a  woman  took  a  sleeping  draught 
containing  over  one  drachm  of  laudanum,  and  died  in  six  hours,  and  yet  no  trace  of  either 
morphine  or  meconic  acid  could  be  foimd  by  him,  either  in  her  blood,  liver  or  stomach, 
after  a  most  exhaustive  analysis.  Again,  on  page  287,  Mr.  Blyth  has  the  courage  to 
confess,  in  the  interests  of  science,   that  he  subcutaneously  injected  ^  of  a  grain  of 
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morphine  hydxochloratB  into  an  old  gentleman  suffering  from  acute  lumbago,  but  who 
was  otherwise  healthy,  and  in  whom  no  heart  disease  had  been  disooyered,  and  nearly 
killed  him.  All  the  portions  of  the  book  dealing  with  the  action  of  poisons  is  most 
carefully  put  together,  and  the  collection  of  topical  experiments  either  in  eorpwre  vtle  by 
scientists ;  or  on  their  fellow  creatures  by  murderers  is  most  comjdete.  In  dealing  with 
the  chemical  detection  of  organic  poisons,  Mr.  Blyth  follows  Dragendorf  s  method  for 
general  researches,  using,  howeyer,  special  processes  whenever  there  are  symptoms  or 
post-mortem  appearances  which  point  to  particular  drugs.  The  mineral  portions  are  as 
complete  as  the  organic,  and  the  processes  g^yen  are  well  considered  and  carefully,  yet 
not  too  diffusively,  described.  In  reviewing  the  same  author's  book  on  Food  we  called 
special  attention  to  the  exhaustive  monograph  on  milk,  which  it  contained,  and  in  this 
volume  we  find  a  corresponding  one  upon  the  ptomaines  or  cadaveric  alkaloids  with  a 
discussion  upon  which  in  Court  we  were  threatened  during  the  Lamson  case.  Selmi's 
investigations  are  carefully  detailed,  and  in  addition  we  have  interesting  chapters  on  the 
possible  synthesis  of  poison  in  the  living  animal,  and  on  poisoning  by  food  in  which  a 
ptomaine  has  been  produced  by  some  peculiar  decomposition  of  albumenous  substances. 
On  the  subject  of  opium  smoking  and  its  attendant  horrors  to  which  our  Indian 
merchants  are  so  much  blamed  by  a  certain  class  of  enthusiasts  for  contributing  by 
sending  opium^to  China,  Mr.  Blyth  is  evidently  somewhat  sceptical.  He  believes  it 
to  be  impossible  that  any  morphine  oould  be  found  in  the  smoke,  owing  to  its  high 
subliming  point,  and  quotes  cases  to  show  that  opium  smoking  injures  but  little,  the 
health  of  Asiatics,  at  all  events.  Taken  as  a  whole,  Mr.  Blyth's  book  is  one  which  should 
be  found  on  the  shelves  of  all  persons  interested  in  toxicology,  and  is  one  that  Public 
Analysts  may  feel  pride  in  pointing  to  as  the  work  of  one  of  that  much  abused  body  of 
men. 

ANALYSTS'  EEPORTS. 
To  THB  Ybstbt  of  St.  Oilks,  Cambsbwbll. 
Obntlembn, 

During  the  past  quarter  eighty  samples  of  food  have  been  analysed. 
Of   50   JKUa  analysed,  fifteen  were    found  to    be    sufficiently   adulterated    to 
«ome  within  the  limits  of  prosecution.    These  were  found  to   contain  respectively, 
of  added  water,  8,  6,  9,  8,  16,  20,  6, 8,  10,  10,  6,  15,  8,  7,  and  14  per  cent. 

One  very  interesting  ease  was  referred  to  Somerset  House  for  reference.     This 
milk,  No.  114,  had  the  following  conq^ition  : — 
Sp.  gr.  1027.    Groftm,  8  per  cent. 

Total  BQlida        ..  ..  11*39        ..        11-19 

Water  . . 

Fat 

Solids,  not  ^t     . . 

Aih 

Salt 

Bigidly  interpreted,  according  to  the  standard  of  public  analysts,  this  milk  has  9 
per  cent,  of  added  water.    I  had  given  it  as  containing  6  per  cent. 


88-61 

•  • 

88*81 

3-26 

.  • 

3-13 

8*18 

•• 

806 

10000 

10000 

0-70 

0*10 
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The  milk,  wliich  had   been  sampled  on  the  18th    September,    was    referred  to 
Somerset  House  on  the  Slst  October,  a  period  of   six    weeks  having    elapsed.    The 

result  was  as  follows  : — 

Total  solids  . .  . .  9*87 


Water    .• 

Fat 

Solids  not  fat 


100-00 
And  the  conclusion  is,  ''  from  a  consideration  of  these    results,  and  after  making  the 
addition  for  natural  loss  arising  from  ^the  decomposition  of  the  milk  through  keeping, 
we  are  of  opinion  that  the  milk  contains  not  less  than  14  per  cent,  of  added  water." 

Now  this  milk,  according  to  the  Somerset  House  standard,  contained  5  per  cent, 
of  added  water,  and  affords  further  confirmation  of  what  I  have  sereral  times 
insisted  upon  in  my  reports,  that  it  is  almost  guess-work  to  state  by  how  much, 
ixacUy^  a  milk  has  deteriorated  in  keeping. 

I  explained  the  matter  to  the  Magistrate,  who  listened  most  courteously,  and  I 
was  well  supported  by  your  Vestry  Clerk. 

Besides  the  stated  adulteration  of  milk,  amounting  to  30  per  cent,  of  cases  of 
prosecution,  a  nimiber  of  others  are  only  just  inside  the  border.  We  have  milks  care- 
fully and  skilfully  watered  down  to  a  gravity  which  proves  how'  reliable  are  the 
analyses  upon  which  the  Society  of  Public  Analysts  has  based  its  standard ;  but  this 
leaves  no  margin  for  further  watering. 

Of  eight  Butters  examined,  one  was  found  to  contain  at  least  80  per  cent,  of 
fat  other  than  butter  fat. 

Of  four  Breads,  only  one  was  very  suspicious  as  to  the  presence  of  alum.  I  was 
compelled  to  make  a  further  analysis,  and  found  an  amount  corresponding  to  5^  grains 
of  ammonium  alum  per  four  pound  loaf.  Its  presence  may  have  been  derived  from  a 
baking-powder,  and  the  quantity  was  within  the  allowed  limits. 

Two  Flours  were  analysed,  and  both  found  to  be  good. 

Two  Porters  and  six  Ales  do  not  call  for  much  notice.  In  two  of  them  it  would  bo 
difficult  to  account  for  the  large  an^ouut  of  chlorides,  except  from  the  quality  of  the 
sugar  employed ;  the  other  six  were  well  within  the  allowed  limits.  In  several,  hops 
furnished  the  real  bitter. 

Samples  of  Moist  Sugar,  of  Loaf  Sugar,  and  of  Coffee  (2)  were  quite  free  from 
adulteration.    The  same  may  be  said  of  a  specimen  of  Corned  Beef, 

A  tin  of  Ox'tail  Soup  showed  most  carefid  and  cleanly  preparation,  and  although 
the  metal  tin  was  distinctly  present,  soup  of  such  character  can  be  thoroughly 
recommended. 

In  conclusion,  I  may  mjBntion  that  all  the  Certificates  are  in  the  hands  of  the 
Inspectors. 

I  remain,  Gentlemen,  Tours  faithfully, 

ALBEET  J.  BEENAYS. 

Chem.  Laboratory,  St.  Thomas's  Hospital. 

December  19th,  1883. 
The  Public]  Analystfor  the  county  of  Gheahlre,  Dr.  Campbell  Brown,  reports  that  during  the  quarter 
ended  December  31  he  had  examined  4  samples  of  coffee,  6  butters,    12  mustards,   4  teas,    1  lard,    10 
peppers ;  and  that  he  foimd  2  coffees,  G  mustards,  and  1  butter  were  adulterated. 
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CORRESPONDENCE, 


[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 


To  THB  EnyroB  of  **  The  Analyst." 

Deab  Sib, — By  this  mail  I  have  forwarded  to  you  copies  of  the  ''Adulteration  Prevention  Act,*' 
1880,  and  '*  Adulteration  Prevention  Amendment  Act,"  1883.  The  latter  has  now  become  law,  and  you 
will  see  that  the  standards  of  "  The  Public  Society  of  Analysts  "  have  been  adopted,  together  with  the 
definition  of  an  adulterated  article  as  proposed  in  the  essay  by  Mr.  liVigner  published  in  the  ANALYsrr 
of  Jan.,  1881. 

I  think  I  am  right  in  saying  that  the  Society's  standards  have  thus  become  law  for  the  first  time  in 
the  British  Dominions,  and  I  shall  have  great  pleasure  in  forwarding  to  you  the  results  of  its  working 
from  time  to  time. 

Yours  truly, 

J.  S.  FORD, 
Analyst  appointed  under  the  Act  for  the  Auckland  District. 
Queen  Street,  Auckland,  K.Z.,  Dec.  11,  1883. 


A  NEW  INDUSTEY. 
A  NEW  industry  in  Cleveland,  Ohio,  is  tliat  of  manufacturing  aniline  dyes  from 
petroleum  refuse.  This  industry  has  heretofore  been  a  close  European  monopoly, 
mainly  confined  to  Switzerland,  one  fijm  alone  annually  exporting  $30,000,000  worth. 
The  company  which  proposes  to  go  into  this  manufacture  is  composed  of  New  York  and 
Cleveland  parties,  a  Swede  of  wide  experience  being  the  leading  spirit.  The  particular 
work  to  be  done  will  be  to  extract  from  the  residuum  of  petroleum  its  anthracine  tar  and 
gas,  and  them  to  ship  the  chemicals  resulting  from  this  change  to  New  York  and  Phila- 
delphia, where  the  aniline  dyes  wiU  be  made.  It  is  said  that  this  company  possesses  a 
valuable  secret  in  connexion  with  this  manufacture.  Should  the  company  be  successful  in 
producing  the  dyes,  the  industry  will  soon  grow  in  importance,  as  it  will  enable 
American  manufacturers  to  cheapen  the  cost  of  producing  these  fabrics. 


LAW  CASES. 

The  Chicoby  j^xd  CJopfeb  Question. — Important  Appeal  Case. — At  the  Durham  Quarter  Sessions, 
on  Wednesday,  the  appeal  case  of  Killer  c.  the  South  Shields  Magistrates  was  heard.  Hr.  Walton  and 
Mr.  Dale  were  counsel  for  the  apellant,  and  Mr.  John  Strachan  for  the  respondents.  On  November  28 
last,  Mr.  Frederick  Miller,  grocer.  South  Shields,  was  fined  10s.  and  costs  for  having  sold  to  Mr.  Hind* 
march,  the  inspector  appointed  by  the  Ck)rporation  to  carry  out  the  Food  and  Drugs  Act,  1876-79,  three 
quarters  of  a  pound  of  coffee,  which  was  found  on  analysis  to  contain  33  per  cent,  of  chicory.  Mr. 
Strachan,  for  the  respondents,  contended  that  if  a  purchaser  asked  for  coffee  he  had  a  right  to  be  sup- 
plied with  that  article.  The  appellant  said  he  protected  hunself  by  giving  a  notice  in  accordance  with 
the  terms  of  the  Food  and  Drugs  Act,  but  his  (Mr.  Strachan' s)  instructions  were  that,  as  a  matter  of 
fact,  no  notice  whatever  was  given,  and  that  the  coffee,  was  not  supplied  with  a  label ;  as  was  required  by 
the  8th  section  of  the  Act.  Mr.  Strachan  quoted  several  cases  in  support  of  the  nu^gistrate's  decision, 
and  read  the  opinion  of  the  late  Mr.  Justice  Lush,  which  was  that  *'  he  could  not  see  how  the  label 
protected  the  seller.'*  Mr.  Hindmarch  then  detailed  the  circumstances  of  the  purchase,  and  said  he  told 
the  appellant' 8  assistant  that  he  had  purchased  the  coffee  for  the  purpose  of  having  it  analysed.  Cross- 
examined  by  Mr.  Walton :  He  did  not  in  any  way  indicate  that  he  wanted  it  immixcd.  H^  did  not 
mention  the  word  ^*  pure  "  at  all.^  Mr.  Walton  here  produced  the  paper  on  which  the  coffee  was  weighed, 
and  said  the  Court  would  observe  that  there  were  printed  thereon  the  words,  '*  This  is  sold  as  a  mixture 
of  chicory  and  coffee."      Dr.  Munro,  medical  officer  of  health.  South  Shields,  said  that  chicory  did  not 
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contain  snoh  stimulating  and  inyigorating  qualities  as  coffee.  The  infusion  of  ohicoiy  was  mildly  pur- 
gative, and  tended  to  produce  indigestion.  Mr.  Walton,  after  stating  that  the  appellant  did  not  mix 
the  coffee  with  chicory  for  the  purpose  of  producing  a  fraudulent  compound,  but  because  the  customers 
wished  to  have  it  so  mixed,  raised  the  objection  that  Mr.  Hindmaiph  did  not  inform  the  appellant's 
assistant  that  he  intended  to  have  the  coffee  analysed  '<  by  the  public  analyst,"  and  quoted  the  case  of 
Barnes  v.  Gripps,  in  which  a  conviction  waa  quashed  on  account  of  this  omission.  Mr.  Hindmaroh  said 
he  did  not  inform  the  shopman  that  he  intended  to  have  the  coffee  analysed  **  by  the  public  analyst." 
Mr.  .Walton  thereupon  called  Mr.  Murray,  reporter,  who  was  present  when  the  summons  was  heard 
before  the  magistrates.  His  shorthand  notes  showed  that  what  Mr.  Hindmarch  said  was,  <'  I  told  the 
man  I  had  bought  it  for  the  purpose  of  having  it  analysed."  The  Chairman  (Mr.  Jobn  Lloyd  Wharton) 
then  said  the  Court  felt  they  had  no  option  to  vary  the  decision  in  Barnes  v,  Cripps,  and  the  conviction 
must  be  quashed.  It  would  be  well,  however,  if  dealers  would,  by  actual  word  of  month,  ask  the 
buyers  whether  they  required  the  article  pure  or  mixed.  Mr.  Walton  applied  for  the  appellant's  costs, 
but  the  Court  ordered  each  party  to  pay  their  own  costs. 

The  Rwult  of  doiko  a  Fayoub.— Before  the  Newton  Abbott  magistrates,  Mr.  Robert  Pidsley, 
gtooGT,  was  recently  summoned  for  selling  adulterated  milk.  On  December  11,  a  constable  purchased 
from  the  defendant  half  a  pint  of  milk,  which  was  divided  into  three  portions,  and  a  sample  sent  to  the 
county  analyst,  who  found  that  the  milk  contained  10  per  cent,  of  added  water.  Mr.  Pidsley  stated  to 
the  Bench  that  he  did  not  deal  in  nulk,  and  that  he  sold  the  half -pint  in  question  merely  to  oblige  the 
person  who  bought  it.    The  Bench  inflicted  a  fine  of  dOs.,  inclusive  of  costs. 

BxTTTEBiNE. — On  Monday,  at  the  Borough  police-court,  Wrexham,  Messrs.  W.  Bertram 
and  Son,  provision  dealers,  were  charged  with  selling  adulterated  butter.  Mr.  Thomas  Bury 
(Town  Clerk)  prosecuted,  and  Mr.  Ashton  Bradley  defended.  Mr.  Bradley  submitted  that  there  was  no 
intention  on  the  part  of  the  defendants  to  defraud ;  that  the  sale  was  not  to  the  prejudice  of  the  pur- 
chaser, the  price  paid  being  9d.  per  lb.,  while  pure  butter  was  at  least  Is.  3d. ;  that  the  article  was 
labelled  in  pencil  *'  butterine  "  ;  and  therefore  that  the  information  must  be  dismissed.  After  a  retire- 
ment the  Bench  intimated  that  they  had  decided  to  convict,  but  would  only  inflict  the  small  penalty  of 
58.  They  thought  it  right  to  state,  however,  that  the  seller  must  supply  to  the  buyer  a  notice  or  label, 
legibly  written  or  printed)  stating  the  nature  of  the  article  supplied,  if  not  pure.  Mr.  Bury  applied  for 
costs,  and  the  Bench  granted  the  application,  including  the  solicitor's  fee. 

Habbis  r.  MAY.*-5a/tf  of  Food  and  Drugs  Act^  1875,  Sec,  25.^  Written  Warranli/.— The  Secretary 
reported  the  decision  of  the  Queen's  Bench  Division  in  this  case,  as  follows : — ^Appellant  was  charged 
with  selling  milk  which  was  proved  to  have  been  adulterated  with  water  to  an  extent.  The  appellant 
hod  a  written  contract  with  the  fanner  who  supplied  the  milk,' which  described  the  milk  as  new  and 
pure  milk,  and  he  contended  that  he  complied  with  the  25th  Section,  as  he  sold  the  milk  in  the  state  in 
which  it  was  supplied  to  him.  Held  that  the  contract  was  not  a  speciflc  warranty  of  the  milk  actually 
sold,  but  merely  a  warranty  that  pure  milk  would  be  supplied.  That  was  no  defence,  and  the  justices 
were  right  in  convicting.    [47  J.P.  771.] 

Chappbll  V,  BMBOv.—Sale  of  Food  and  Drugs  Act,  1875,  Sec,  14.— The  Secretary  reported  the  deci- 
sion of  the  Queen's  Bench  Division  in  this  case  as  follows: — ^Appellant  was  charged  with  selling  milk  not 
of  the  nature  and  quality  demanded.  Drewett,  a  constable,  purchased  a  pint  from  an  agent  of  the 
appellant,  and  after  the  purchase  forthwith  told  the  seller  that  he  intended  to  have  the  milk  analysed, 
but  he  did  not  add  that  he  would  divide  the  milk  into  three  parts  and  give  one  to  the  seller.  The  seller 
refused  the  offer,  and  on  objection  before  the  justices  thiat  no  statutory  offer  had  been  made,  the  justices 
overruled  the  objection,  and  convicted.  The  nulk  was  proved  to  be  adulterat3d  with  9*5  por  cent,  of 
water.    Held  that  the  justices  were  right  in  oveituling  the  objection.    [47  J.P.  804.] 

A  CASE  of  some  interest  was  heard  at  the  Lambeth  Police  Court  on  Friday,  18th  instant,  before  Mr. 
Chance.  The  analysis  of  Dr.  Bemays,  made  on  the  30th  November,  1883,  and  repeated  on  the  Ist 
December  on  account  of  the  unsatisfactory  result,  on  the  coagulated  milk,  was  thus  reported : — 

Sp.  gr.  1030.     Cream  4^  per  cent. 

Dec.  1st. 
Total  solids        10*78  10-64' 

Water 89-22.  89'36 

Fat  2-79  2-77 

Solids  not  fat 7*99  7*87 

100-00  100-00 

Ash         0-66 

Chlorides  ^.        ^.        ..  0*13 
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This  milk  has  eight  per  oent.  of  added  water.    The  case  was  referred  to  Somerset  House,  and  the       ^^ 

teply  was  as  follows : —  x\ 

Received  on  22nd  tdtimo.    Marked  No.  181.  :^>y 

**  We  hereby  certify  we  have  analysed  the  milk,  and  declare  the  results  of  our  analysis  to  be  as         ] 

follows  ; —  I 

No^i-fatty  solids •  7  83 

Fat 2-66                                                   " 

Water        89-62 


100-00 

"  From  a  consideration,  of  these  results,  and  after  making  the  addition  for  material  loss  arising  from 
the  decomposition  of  the  milk  through  keeping,  we  are  of  opinion  that  the  milk  contains  not  less  than 
four  per  cent,  of  added  water. 

"  Jan.  9th,  1884." 

Dr.  Bemays  was  allowed  to  offer  an  explanation  of  the  discrepancy.  He  pointed  out  that  this  milk, 
on  the  1st  December,  contained  7*87  per  cent,  of  solids  not  fat,  and  after  keeping  till  nearly  the  end  of 
January  was  only  degraded  by  0*04  per  cent.  From  a  great  many  experiments  made  in  the  Laboratory, 
he  had  found  that  there  was  no  regularity  in  the  loss  arising  £rom  decomposition,  and  that  it  could  not 
be  depended  upon.  If  milk  were  quite  fresh  and  only  mixed  with  pure  water,  it  underwent  but  little 
change  in  a  cool  place ;  but,  if  mixed  with  stale  milk  and  impure  water  the  degradation  was  very  rapid. 
Dr.  Voelcker  had  lately  said  (and  he  quoted  him  as  an  independent  authority,  without  siding  with  much 
that  he  h&d  written  upon  milk)  that  no  analyst  was  entitled  to  come  to  any  definite  conclusion  as  to  the 
original  composition  of  sour  milk.  This  milk,  strictly  interpreted,  contained  11  per  cent,  of  added  water. 
No  milkman  was  summoned  by  the  Camberwell  Vestry,  in  whose  milk  the  solids  not  fat  were  not  below 
8-4,  so  that  a  considerable  margin  was  left.  Dr.  Bemays  did  not  take  this  as  a  standard,  but  that  of  the 
Public  Analysts,  with  an  allowance  according  to  droumstanoes.  He  had  allowed  3  per  cent.,  and  had 
given  the  milk  as  having  8  per  cent,  of  added  water. 

After  this  explanation,  his  Worship  expressed  his  satisf aotfon  and  agreement  with  Dr.  Bemays' 
statement.  Considering  the  bonafde$  of  the  milkman,  in  that  he  sent  the  sample  to  Somerset  House, 
and  that  he  was  not  a  oowkeeper,  but  only  in  a  small  way  of  business,  Mr.  Chance  fined  him  6s.  and 
12s.  6d.  costs. 

N.B. — ^The  milk  re-analysed  (from  the  Inspector's  unopened  sample)  on  the  19th  January,  gave  the 
following  results : — 

SoHdsnotfat 7*66  7-71 

Fat  2i68  2-68 

Total  soUds  10-34  10-39 

Dr.  Bemays  reported  another  case  which  was  heard  on  the  23rd  instant,  before  Mr.  Slade,  at  the 
Southwark  Police  Court. 

The  analyms,  in  duplicate,  was  made  on  the  30th  November,  1883. 
Sp.  gr.  102o.    Cream,  5  per  oent. 

Total  solids        9*97  10-03 

Water 90-03  83-97 

Fat  2-65  2-72 

Solids  not  fat 7*32  7*31 

100-00  10000 

Ash  0-58 

Chlorides 010 

This  milk  has  eighteen  per  oent.  of  added  water. 
The  referees  froin  Somerset  House  reported : — 

Water        ..         ..        '..         .'.         .*.  91-00 

Fat 2-63 

Solids  not  fat        ..         < 6-37 


100-00 
From  a  consideration  of  these  results,  and  after  making  the, addition  for  natural  loss  arising  from 
the  decomposition  of  the  milk  through  keeping,  we  are  of  opinion  that  the  milk  contains  not  less  than  15 
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per  cent,  of  added  water.  After  an  explanation  of  the  so-oalled  disorepanoj,  the'magistrate  was  satisfied 
that  the  opinion  from  the  fresh  milk  was  most  reliable,  and  fined  the  milkman  j61,  ^d  the  costs  of  both 
analyses. 

A  further  case  was  remitted  to  Somerset  House.    No.  198  from  Lambeth  Police  Court.  . 

On  the.  13th  December,   1883,  a  milk  was  brought  by  a  Camberwell  Inspector,  and  was  at  once 
sent  on  for  analysis  in  dupHoate  on  account  of  its  specific  gravity  and  appearance.  Dr.  Bemays  gave  the 
following  certificate  :— 
8p.  gr.  1028        Cream  6  per  cent. 

Total  soUds        11-34  11-40 

Water 88-66  88*60 

Fat  3-16  3-21 

Solids  not  fat 8-18  8-19 

10000  10000 

Ash 005 

Chlorides       0-15 

This  milk  has  6  per  cent,  of  added  water. 

The  report  on  this  milk  from  the  referees  was  as  follows : — 

*'The  sample  of  milk  referred  to  in  the  annexed  letter,  and  marked  198  was  received  here  on  the 
Ist  instant. 

Non-fatty  solids 7*21 

Fat  ! 316 

Water          89-64 

100-00 
From  li  consideration  of  these  refolts,  and  after  making  addition  for  the  natural  loss  arising  from  the 
decomposition  of  the  milk  through  keeping,  we  are  of  opinion  that  the  milk  contains  not  leas  than  10 
per  cent,  of  added  water.    As  witness  our  hands  this  9th  day  of  January.*' 

IfHiK  AnuLTBBATioN. — Several  summonses  were  heard  against  shopkeepers  proceeded  against 
under  the  Adulteration  Act  by  the  Vestry  of  Shoreditoh. — Mr.  Abbott  iq>peared  to  prosecute  for 
the  parish  authority.  The  cases  having  been  heard,  the  defendants  stood  before  his  worship,  who 
addressed  them  before  fixing  penalties.  He  said  he  had  been  shown  the  worst  case  he  had  ever  heard — 
one  in  which  milk  was  not  nOt  only  devoid  of  80  per  cent,  of  its  usual  qualities,  but  had  been  further 
watered: '  Hd '  bellied  milk  of  this  kind  would  soon  become  too  dilute  for  persons  to  use  as 
nourishmtot.— ^J^oftf  Richmani,  of  66,  Stean-street,  Haggerston,  was  fined  £10 ;  Elizabeth  ItogerSy  of  1, 
Provost-rtreet,  Nile-stteet,  £6  ;  Javie  Hughes,  66b,  Murray-street,  £3 ;  John  Jonet  and  Edward  Richards^ 
of  1,  Tabernacle-row,  32s;  Jamet  Long,  2,  Cheshire-street,  428. ;  aiid  Suaannah  Cocherton,  of  46,  Fan- 
shaw -street,  £4  2s.,  these  sums  being  apportioned  according  to  the  amount  of  adulteration  proved. 

At  Wbbt  Ham,  James  Perks,  carrying  on  business  at  No.  1^  Carlton-terrace,  Baridng-road, 
Canning-town,  was  summoned  by  William  Horn,  the  chief  sanitary  inspector  of  the  West  Ham  Local 
Board,  for  sellin|^  on  l>eoember  5  last  an  article  of  food — to  wit,  butter,  not  of  the  nature,  substance,  and 
quality  demanded  by  the  purchaser.  Mr.  WooUitt,  barrister,  prosecuted ;  Mr.  E.  A.  Dow  defended. 
The  evidence  showed  that  Mr.  Horn  on  December  5th  last,  instructed  his  as8istant,Mr.  Evans,  and  a  Mr. 
Smith,  to  go  and  get  some  samples  of  butter,  leaving  them  the  choioe  of  the  place  of  purchase,  for 
analysis.  Smith  went  into  the  defendant's  shop,  and  asking  Mrs.  Perks  for  a  "  poimd  of  butter,"  Mrs. 
Perks  asked  "  What  price,  one  and  four  P "  Smith  answered  **Yes.*'  He  was  then  served  with  a 
pound  of  the  article,  and  after  he  had  paid  for  it,  Mr.  Evans  went  into  the  shop  and  informed  Mrs. 
Perks  that  the  butter  had  been  purchased  for  analysis  by  the  public  analyst.  She  then  pointed  to  each 
comer  of  the  paper  in  which  the  butter  was  wrapped,  and  said  there  was  a  label  thorp,  but  Mr.  Evans 
oould  not  see  it,  and  said  that  if  it  existed  it  must  have  been  inside.  The  paper  in  which  the  butter  was 
wrapped  was  a  sheet  covered  with  print  and  figures,  the  white  comer  of  it  havmg  some  illegible  red 
marks  on  it.  The  defendant  was  present  and  he  showed  Mr.  Evans  a  dean  bit  of  paperwith  the  "label" 
on  it,  but  the  inspector  did  not  look  at  it,  though  he  said  it  would  be  of  no  use,  when  the  defendant  said 
his  solicitor  had  told  him  if  he  put  a  Ubel  on  the  paper  he  would  be  aU  right.  In  due  course  the  butter 
was  forwarded  in  bulk  to  Mr  Pooley  the  public  analyst  for  Essex,  and  his  certificate  showed  that  it 
contained  87-4  of  fat  of  which  at  W  60  per  cent,  was  other  than  buttw  fat.  The  article  sold  was 
Btated  to  be  worth  but  9d.  per  lb      Mr  Dow's  defence  was  that  when  Smith  went  mto  the  shop  he  was 
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told  their  butter  waa  at  Is.  8d.  and  Is.  6d.»  and  butterine  at  Is.  4d.  and  Is.,  and  that  he  ofaoee  that 
at  Is.  4d.  per  lb. ;  and,  further,  that  he  knew  well  he  was  purchasing  butterine.  Butterine,  he  mentioned, 
Canon  Barry  had  said  was  one  of  the  greatest  blessings  ever  introduced  into  England.  The  label  had  on 
it—' 'This  is  a  compound,  sold  as  imported."  Hrs.  Perks  was  called  into  the  witness-box,  but  her 
evidence  was  declined  as  she  said  she  could  not  identify  the  man  who  purchased  the  butter.  Mr.  Perks 
was  then  sworn,  and  he  said  that  when  Smith  entered  and  asked  for  butter  the  question  was  put  to  him 
whether  he  wanted  butter  or  butterine,  and  he  said,  **  Something  reasonable.'*  Then  Mrs.  Perks  asked, 
«  One  and  four  ?  "  and  he  said  **  Yes."  Mr.  PhiUips,  in  disposing  of  the  case,  said  he  was  sorry  for  he 
line  of  defence  that  had  been  set  up.  It  was  impossible  to  believe  that  public  officers  would  come  to 
court  and  without  any  motive  perjure  themselves  as  the  defence  had  alleged  they  had.  It  was  about  as 
bad  a  defence  as  he  had  heard  in  that  court.  He  should  fine  the  defendant  £10  and  the  costs.  Mr. 
WooUitt  asked  for  his  professional  costs,  and  the  magistrate  granted  them,  subsequently  mentioning 
that  if  the  fine  and  costs  were  not  paid  distress  would  follow,  and  if  that  was  not  sufficient  Uie  defehdant 
would  be  sent  to  prison  for  two  months,  in  defatdt. 

Adxtltebated  Mmc. — ^At  the  Kensington  special  sessions,  before  Mr.  A.  S.  Ayrton,  Sir  Sibbald 
Scott,  Bart.,  Sir  Henry  Gordon,  K.C.B.,  and  other  magistrates,  William  Hayes,  in  the  employ  of  a  firm 
trading  in  various  parts  of  the  metropolis  under  the  name  of  the  Condensed  Milk  Dairy  Company 
(Limited),  was  summoned  at  the  instance  of  the  Kensington  Vestry,  for  selling  milk  which  was,  acooid- 
ing  to  the  analyst's  certificate,  adulterated  with  30  per  cent,  of  water.  The  certificate  also  stated  that 
the  cream  was  extracted.  The  case  having  been  proved  by  Inspector  Gaylard,  Mr.  Hawksley,  who 
appeared  to  defend  the  company,  said  the  peculiarity  was  to  sell  what  they  called  ''  condensed  milk," 
which  was  sold  as  ''separated  milk"  after  the  removal  of  the  cream.  The  directors  took  every 
precaution  and  had  printed  bills  setting  forth  what  they  sold.  Mr.  Ajrrton  observed  that  it  must  be 
condensed  skim  milk.  It  appeared'  to  him  that  the  company  had  been  engaged  in  a  publio  fraud  on  the 
metropolis.    The  Bench  imposed  a  penalty  of  £5  with  cbists. 


EEOENT  CHEMICAL  PATENTS. 

The  following  specifications  have  been  recently  published,  and  can  be  obtained  from  the 
Groat  Seal  Office,  Cursitor  Street,  Chancery  Lane.  London. 

No. 

1882.  Name  of  Patentee.  Title  of  Patent.  Price 

1087    J.  Barrow Distillation  of  Coal,  Shale,  Ironstone,  &  Organic  Substances  8d. 

1096    C.  F.  Glaus Manufacture  of  Hydrates  of  Alkalies  and  Alkaline  Earths, 

&c 4d. 

1099    G.  Simpson Calcining  Cement  and  Kilns  therefor 2d. 

1112    G.  Vigne Hanuf acture  of  Ferrooyanides  . .         .,         ..         .,         ••  4d. 

1123    J.  M.  Harlcy  ..         ..    Manufacture  of  Maize  Starch 2d. 

1188    F.  C.  Glaser Apparatus  for  the  Manufacture  of  Chloride  of  Lime  ..  4d. 

1362    C.  D.  Abel Manufacture  of  Colouring  Matters,  and  their  Sulpho-Aoids, 

or  Salts  from  PhtaUo  Anhydride 4d. 

3299    W.  B.  Lake Method  and  Apparatus  for  Preserving  Ensilage,  or  Food 

for  Cattle ,,        ,,         ,.  6d. 

426    E.  A.  Brydges        . .         . .     Preservation  of  Milk Ig. 

667    C.  Steffen Extracting   Sugar  from   Molasses,  Syrups,  and  Juice  of 

Plants  4a. 

1169    T.  Lichman  ..         ..         ..     Apparatus  for  Purifying  and  Heating  Water,  &c 2d. 

1210    J.  Woodhead           ..         ..     Process  and  Apparatus  for  Distilling  Coal  and  other  Carbon- 
aceous Materials,  in  order  to  obtain  Coke,  Tar,  &c.  . .  2d. 


BOOKS,  &c.,  EECEIVED. 
Poisons,  by  A.  W.  Blyth ;  The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British 
Medical  Journal ;  The  Pharmaceutical  Journal ;  The  Sanitaiy  Beoord ;  The  Miller ;  The  Provisioner ; 
The  Practitioner ;  New  Eemedies ;  Proceedings  of  the  American  Chemical  Society ;  The  Inventors' 
Record :  New  York  Publio  Health ;  The  Scientific  American ;  Society  of  Arts  Journal ;  Sanitary 
Engineer  of  New  York ;  Cowkeeper  and  Dairyman's  Journal ;  Sugar  Cane ;  Country  Brewers'  Gaaette ; 
The  Medical  Record ;  The  Grocers'  Gazette ;  London  Water  Supply,  by  Crookee,  Odling  and  Tidy  ; 
Chemical  Review;  Independent  Oil  and  Drug  Journal  and  Paint  B^iew;  Soienoe  Monthly ;  Jouxnal 
of  the  Society  of  Chemical  Industry. 
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MARCH,   188^. 


It  IB  wbispered  that  the  Coonoil  of  the  Society  of  Public  Anidyata  hare  Imil  undw  cKm« 
sideration  the  general  queetion  of  the  ittitni  and  subBoriptlou  of  our  AftftOotatet«    Tht*  i« 
undoubtedly  a  matter  requiring  careful  i^erision,  because,  when  the  question  it  ({ono 
into,  it  will  be  seen  that  the  present  condition  of  affairs  is  somewhat  aninuahnis,  \Vhou 
the  Society  was  first   started,  it  was  deemed  adtisable  tl&at,  while  the  mombership 
should  be  restricted  to  actual  analysts  in  practice,  the  Associateship  should  be  given  to 
such  of  their  assistants  as  should  be  from  time  to  time  recommended  by  the  Council  It 
was  contemplated  that  the  advantages  of  becoming  an  Associate  would  t'omprise  \  [\) 
The  oppoptimity  of  attending  the  meetings  of  the  Society,  and  of  reot^iving  copies  of  all 
its  published  transactions;  (2)  The  becoming,  as  it  were,  rooognised  as  a  qunlillod  ashIn- 
tant,  BO  that  when  the  Associate  entered  business  on  his  own  account,  he  would,  almoMt 
as  a  matter  of  course,  become  a  full  member.    Thus  our  Associates  have  alljhe  prlvl< 
leges  of  members  except  the  power  of  voting  at  a  general  meeting  or  election  of  Ofllc^cvfi. 
So  as  to  encourage  young  men  to  thus  make  themselves  known,  the  originators  of  tUo 
Society,  in  framing  its  constitution  fixed  the  subscription  for  the  Associateship  at  tlu» 
ridiculously  low  fee  of  five  shillings,  while  on  the  other  hand,  to  prevent  persons  ^nt^v- 
ing  as  Associates  and  still  continuing  as  such  after  entering  into  business,  il  was  pro« 
vided  that  the  Associate  should  only  bo  elected  for  three  years  rt  a  time.    To  thesft 
provisions  time  has  shown  that  there  are  two  well-founded  objections.    Mmtlff,  tl\e 
election  of  a  man  for  a  limited  time  is  undesirable,  as  it  gives  liim  a  very  temporary 
standing  only.      If  a  gentleman  is  considered  by  his  employer  to  be   suffloluutly 
accurate  in  his  manipulation  and  sincere  in  his  love  for  the  science  to  warrant  his  asking 
the  Council  for  a  nomination,  surely  Uien  he  his  worth  electing  In  perpetuity.    It  is 
evident  that  no  man  would  think  of  remaining  an  Associate,  when,  by  entering 
business  on  his  own  account,  he  had  obtained  the  necessary  qualification  for  full  metn* 
bership.    Secondly^  the  subscription  of  such  a  sum  as  five  shillings  per  annum  t^^nds  to 
lower  the  position  of  a  qualified  person.    Chemical  assistants  in  the  scientific  d^ari- 
ment  are  not,  as  a  rule,   impecunious  persons^  and  indeed,  if  they  were,  we  fear  their 
chances  of  ever  making  a  decent  livelihood  would  be  somewhat  problemati<taL    It  Im 
therefore  not  only  needless,  but  ^KHitively  humiliating,  for  gentlemen  to  take  a  posltl/m 
in    which    they   to    some    extent    pauperize    thenis<4veM,    by    getting    transaetiiitm 
costing  the  Society  more  to  print  than  is  covered  by  the  ptomnii  niiserablif  mibmriitHim. 
We  earnestly  hope  that,  as  a  result  of  the  deliberations  of  the  ni^w  Council,  tb4»  HmjUfiy 
win  be  shortly  asked  to  assent  to  a  modification  of  the  eonstittttion  in  the  dimble  di/ee* 
tion  of  increasing  the  annual  subscriptioii  of  Assodates  to  ten  sliilUngi  and  sixpeiM^^  a* 
wen  aa  giviog  them  at  once  on  their  admission  a  permanent  standing  in  the  HoeiHy, 
so  long  aa  they  remain  assistants,  and  mitil  they  can  take  np  tluifir  full  flMinber»hip. 
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CONDENSED  MILK. 

ftrrzuxh  mkttmML  proMcntioiM  bare  been  eondocted  agsbiat  tiie  reCaOan  of 
milk  {n  lArtfrpofAf  wbkli  wflldoobdMf  eouMocmiidenblecoiutenistioasiiM^ 
milk  CDDdraMng  eompftniet,  who  lunre  np  to  the  present  tune  escaped  tlie  opemtians  of 
th#T  ''  8ftle  (ft  Food  and  Dntgs  Act/' 

i'^ondenifed  milk  hai  t>een  lately  extensivelj  employed  in  connection  with  what  may 
}}^  caIUkI  a  now  indtsiitry,  that  of  ''milk  blending,"  or  in  other  words  letting  down  rich 
(luiry  milk^  m  that  ttie  analytical  results  agree  with  the  figures  for  sdids  not  fat 
preMTibed  by  the  Bociety  of  Public  Analysts.  Large  quantities  are  daily  consumed  in 
this  way  by  milkmen,  and  to  such  an  extent  has  the  trade  increased  that  condensed 
milk  U  Imported  in  chumS;  especially  manufactured  for  the  conyenienoe  of  dairymen. 
Th^se  (ihnrtiH  boing  returned  to  the  factory  for  a  further  supply. 

The  difficulties  of  condensing  rich  milk,  although  much  scientific  attention  has  been 
devoted  to  it  of  late  years,  are  well  known  to  those  engaged  in  the  trade,  more  eqaedally 
when  the  milk  is  presenred  without  the  addition  of  sugar,  but  there  is  now  no  difficulty 
whatever  in  preparing  condensed  milk  of  fair  average  quality  containing  the  whole  of  the 
<*roAm  present  in  the  milk  previous  to  condensation.  The  excuse  that  a  large  proportion 
of  the  fat  was  mechanically  carried  over  in  the  operation  of  condensing  in  vacuo  has  been 
repeatedly  proved  to  be  erroneous.  In  fact,  it  is  not  unusual  to  add  to  the  milk  during 
the  first  stage  of  concentration  clear  butter  fact,  in  order  to  prevent  the  excessive  frothing 
which  takes  place  and  causes  considerable  trouble,  requiring  great  care  to  prevent  the 
milk  from  rising  over  and  mixing  with  the  condensing  water. 

Manufacturers  of  condensed  milk  have  therefore  no  more  right  to  deprive  the  milk 
of  its  cream  previous  to  condensation  than  the  ordinary  milkman ;  in  fact  the  offence 
becomes  In  their  case  more  serious,  as  instead  of  declaring  the  article  as  condensed 
skim  milk,  it  is  described  as  milk,  guaranteed  to  be  pure  cows'  milk, 
and  is  highly  recommended  for  invalids'  and  infants'  diet  as  being  more 
wholesome  and  nutritious  than  fresh  cows'  milk,  and  especially  milk  from 
cows  fed  in  oow-sheds  in  large  towns ;  the  milk  is  the  richest  and  best,  the  water  having 
been  abstracted  and  pure  loaf  sugar  added.  The  heinousness  of  selling  condensed 
sktm  milk  under  cover  of  this  guarantee  is  obvious,  more  especially  as  the  offence  is  not 
committod  by  a  small  milkman  in  one  of  the  poorer  districts  of  our  large  towns,  but  by 
largo  compauies,  presumably  with  extensive  capital  and  controlled  by  educated 
nioii,  who,  simply  for  the  sake  of  underselling,  put  forward  an  article  deprived 
of  one  of  its  most  valuable  constituents,  and  represent  it  to  be  richer  in  quality  than 
genuine  milk  from  cows  fed  in  cow-Eheds  in  large  towns. 

We  think  that  the  Society  of  Public  Analysts  would  do  well  to  consider  the  question 
of  the  purity  of  condensed  milk  in  connection  with  the  uniformity  of  milk  analysis  now 
being  discussed  by  the  milk  committee.  We  have  no  doubt  that  if  other  prosecutions 
take  place,  and  the  subject  is  well  ventilated,  the  condensed  milk  companies  will  speedily 
turn  out  an  ariiole  approaching  in  substance  and  quality  to  the  guarantees  whidi  they 
distribute  broadcast  as  advertisements,  and  which  are  affixed  to  the  tins. 
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PLUM  JAM. 

It  is  pretty  generally  known  that  cheap  jams  are  mixed  with  the  pulp  of  every  cheap 
sort  of  fruit  that  happens  to  have  been  plentiful  during  the  season  when  jam  is  made  : 
there  is  no  necessity,  however,  for  manufacturers  to  label  their  goods  ''Plum  Jam," 
when  it  is  well  known  that  the  season  for  plums  was  unusually  bad ;  this  deficiency  is 
made  up  with  apple,  an  article  both  wholesome  and  nutritious,  and  probably  to  some, 
equally  as  nice  as  genuine  plum  jam.  We  are  not  surprised  to  see  that  Mr.  Mallet,  of 
Sittingboume,  has  been  successfully  prosecuted  for  selling  Steers'  Plum  Jam,  an  article 
containing  25  per  cent,  of  apple.  It  is  only  necessary  for  Messrs.  Steer  to  adopt  the 
simple  expedient  of  a  label  describing  the  nature  of  the  jam,  to  prevent  the  recurrence 
of  annoying  prosecutions ;  the  public  will  be  equally  satisfied,  and  the  analyst  will  not 
be  under  the  necessity  of  condemning  an  article  which  is  a  luxury  and  a  boon  to  many. 


PROCEEDINGS  OF  THE  SOCIETY  OF  PXJBLIO  ANALYSTS. 

An  ordinary  meeting  of  this  Society  was  held  at  Burlington  House,  Piccadilly,  on 
Wednesday,  the  20th  February.  In  the  absence  of  the  president.  Dr.  Wynter  Blyth, 
Vice-president,  took  the  chair. 

The  minutes  of  the  annual  meeting  were  read  and  confirmed. 

The  following  gentlemen  were  proposed  for  election  as  members,  and  will  be 
ballotted  for  at  the  next  meeting  in  March : — 

Mr.  T.  Bovertou  Eedwood,  of  London. 

Mr.  E.  W.  Martin,  of  New  York. 

Mr.  J.  Laker  Macmillan,  of  Calcutta. 

The  following  papers  were  read  and  diseussed : — 

''Analytical  Notes    on  Milk,   Cream,   Skim-milk  and  Butter-milk."    By  Dr. 
Vieth,  F.C.S. 

**  Additional  Note  on  the  Solubility  of  Lactose  in  Ether.''    By  Otto  Hehner. 

Owing  to  pressure  on  our  space,  we  are  compelled  to  postpone  the  printing  of  these 
X>aper8  until  our  next  issue. 

The  next  meeting  of  the  Society  of  Public  Analysts  will  be  held  at  Burlington 
House  on  Wednesday,  the  19th  March  next. 
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NOTE  UPON  THE  ESTIMATION  OF  PEROXIDE  OF  HYDR09EN  WITH 
SPECIAL  REFERENCE  TO  THE  COMMERCIAL  PRACTICE  OF  SELMNO 
UPON  VOLUME  STRENGTH. 

By  H.  S.  OAaPENTEB,  F.I.C.,  F.C.S.,  and  W.  0.  Nioholsox,  F.C.S. 
Sead  before  the  Society  of  Publie  Atialysts  on  January  I6th,  1884. 

RosooB  and  Sohorlemmer  in  their  Treatise  on  Chemistry  (Vol.  I,  p.  261)  give  the 
following  reaction  as  applicable  for  the  volumetric  estimation  of  Hydroxyl  by  means  of 
potassic  permanganate. 

2KMn04  +  HA  +  3H^0|  =  K^d  +  2MnS04  +  4Hj0  +  30,. 
Kingsett,  in  a  paper  read  before  the  Chemical  Society  (J.  C.  S.  xxxrii,  805),  states 
it  thus : — 

KjMnjOa  +  5HaO,  +  SESOi  =  B^SOi  +  2MnS04  +  8H,p  +  50,. 

As  this  assigns  to  permanganate  five  times  the  value  (in  relation  to  hydroxyl)  given 
to  it  by  Roscoe  and  Schorlemmer,  we  were  induced  to  make  some  experiments  with  the 
view  of  ascertaining  which  is  the  correct  one. 

The  followlug  reactions  are  theoretically  possible : — 

(1.)  K,Mn,0,  4-  HjOa  +  3H^0,  =  KjSO,  +  SMnSO,  +  ilLfl  +  30^, 
fiom  which  1   c.c.  -^    permanganate  ==  '00034  gram  H^O^  and  evolves  a  total  of  '00096 
gramO=:  '67182  cos.  atO^  and  760  m.m.  pressure. 

(2.)  JUlnfi,  +  2H,0.y 4-  SH^O,  =  F^O,  +  2MnS0,  +  6H,0  +3i  0^ 
from  which   1   c.c.  -jj   permanganate  =  '00068 'gram  Hfi^  and  evolves  a  total  of  '00112 
gram  i=  '78321  o.c.  Oxygen. 

(3.)  KaMn^O,  +  3H,0,  +  3H28O,  =  K^O,  +  2Mn80,  +  6H,0  +  40, 
from  which  1  c.c.  -^  permanganate  =  '00102  gram  HoOj,  and  evolves  a  total  uf  -00128 
gram  =  '8961  c.c.  Oxygen. 

(4.)  KjMujO.  +  4H3O,  4.  SH^SO,  =  K^O,  4-  2MnS0.  +  7H,0  +  4iO„ 
from  which   1   c.c.  -j^   permanganate  =  '00136  gram  H^O^  and  evolves  a  tot«l  of  '00144 
gram  =  1*007  c.cs.  oxygen. 

(5.)  K^tojO,  4.  5H,0, 4-  3H^0,  =  K^04  4-  2MnS0, 4.  8H,0  +  60j, 
from  which  1  c.c.  ^  permanganate  =  '0017  gram  H^O.  and  evolves  a  total  of  *0016  gram  =: 
l'1188c.os.  oxygen. 

We  decided  first  to  titrate  some  samples  with  permanganate ;  secondly  to  measure 
the  gas  liberated,  and  then  in  order  to  check  these  results/ to  employ  the  process  used  by 
Kingzett,  viz. : — Measuring  the  iodine  liberated  by  a  known  volume  of  solution  of 
hydroxyl,  with  standard  sodic  thiosulphate. 

For  the  titration  10  c.cs.  of  hydroxyl  were  taken,  mixed  with  40  c.cs.  of  sulphuric 
acid  (1  : 3)  and  made  up  to  100  c.cs.  with  distilled  water.  The  decinormal  perman- 
ganate  solution  was  run  in  until  a  &int  pink  tinge,  permanent  for  a  few  minutes,  became 
apparent. 
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The  following  results  were  obtained : — 

SampU  Ay  9oM  as  20  «o^.— Slightly  add,  contained  HJSO^  and  trace  of  HCl ;   10    cos.  left  on 
evaporation  *012  gram  reeidue. 

10  C.08.  of  the  dilated  solution  required  31*8  c,c.  ^  K^n^Og. 


10    „ 

»» 

31-7 

10     „ 

11 

31-6 

10    „ 

11 

31-5 

10     „ 

11 

31-7 

10    „ 

It 

31-7 

10     „ 

11 

31-5 

10     „ 

11 

310 

Average  31-63 

CO. 

iicg  to  the  five 

equations; 

the 

gas  liberated  should  mea 

Equation  1 

31-63 

X 

•67132 

=: 

21-2388 

„       2 

31-63 

X 

•78321 

zzz 

24-7729 

„        3 

31-63 

X 

•8951 

^z 

28-312 

»        4 

31-63 

X 

1-007 

^z 

31-8514 

»          0 

31-63 

X 

1-1188 

=: 

35-3876 

Next  10  CCS.  of  the  diluted  acid  solution  were  introduced  into  a  small  flask,  the 
cork  of  which  was  furnished  with  two  holes,  through  one  of  which  a  deliyery  tube 
connected  with  a  receiver  passed,  and  through  the  other  the  nozzle  of  a  burette  con- 
taining permanganate  solution,  fitted  tightly.  A  quantity  of  permanganate,  just 
sufficient  to  colour  the  contents  of  the  flask  permanently  pink,  was  then  run  in,  and  the 
gas  collected  over  mercury,  the  volume  of  solution  used  being  deducted  from  that  of  the 
gas  obtained,  the  residue  reduced  to  standard  temperature  and  pressure,  and  to  this  was 
added  an  amount  equal  to  the  capacity  of  the  fluid  in  the  flask  for  holding  oxygen  in 
solution  at  that  temperature.    The. figures  given  below  have  been  thus  corrected : — 

CC8.  of  gH8 


10  ccd.  of  the  dilute  hydroxyl  evolved 
10    „ 
10    „ 

10        )}  ;;  tt 

10        jj  n  It 

10        11  $i  tt 

10.,,  „  „ 

10  „ 


34-518 

35-384 

35-382 

36-65 

35-514 

34-6 

34-73 

85-75 


It  is  therefore  apparent  that  the  equations  1,  2,  and  3,  do  not  represent  the  change 
which  occurs. 

Sample  B,8oldm  \Ovoh,,  was  neutral ;  10  c.cs.  gave  *0918  gram  of  residue  containing 
KCl  and  traces  of  Na,0  and  H^SOi. 

Diluted  and  acidified  as  before : — 

10  0.08.  of  the  dilute  solution  required        . .        14-5  cos.  -^  KJUxtfi^ 
10    „  „  ..  ..         14-4 


10    „                    „ 

)t 

14-4 

10    „ 

f» 

14-5 

10    „ 

l>                               •  • 

14-4 

10    „ 

It 

Average  14*43  c.cs. 

14-4 

Br  eqiiation  4        . 

14-43         X         1-007 

=        14-531  c.cd.  of  gas 

6        . 

, 

14-43         X         11188 

=        16144 

10  c.cs.  of  the  dilate  solntioii  erolved 

15-718  cos.  of  gas 

10    „ 

16-921        „ 

10    „ 

16-249        „ 

10    „ 

15-798        „ 

10    „ 

16-173        „ 

10    „ 

15-758        „ 
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Satnpls  6',  sold  a$  20  poh.,  was  decidedly  acid,  contained  SiO^,  K^O,  H38O4,  and  traces 
of  Na,0  and  HOI ;  10  c.ce.  evaporated  on  a  water  bath,  left  -0374  gram  of  residue. 

Dilated  and  acidified  as  before  : — 


10   0.C8. 

of  the 

dilute  solution 

required  97  cc 

^  K,Mn,0. 

10   C.C8. 

»» 

9-6 

10  COS. 

ti 

9-8 

10  CCS. 

>» 

9-8 

10  COS. 

») 

9-8 

10  o.cs. 

»> 

9-7 

Average 

9*73  CCS. 

By  equation 

4. 

. . 

9-73  X 

1-007 

=    9-798 

COS.  of  gas. 

»> 

5, 

9-73  X 

M188 

=  10-880 

10  CCS. 

uf 

the  dilute 

solution 

evolved   10*749 

10  CCS. 

11-29 

10  CCS. 

10-858 

10  cos. 

10-764 

10  cos. 

10-749 

10   0.08. 

10-453 

Sample  D,  sold  as  10  voh,^  was  slightly  acid,  contained  NajO  and  HCl;  10  c.cs.  loft 
0056  gram  residue. 

Diluted  and  acidified  as  before : — 

10  COS.    of  the   dilute  solution  required    15*31  ccs.  -^  K^Mu-^O, 


10 

CCS. 

15.22 

10 

C.CS. 

15-22 

10 

C.CS. 

15-31 

10 

COM. 

15-22 

10 

C.CS. 

15-22 

Average  15-28  c.cs. 

By  equation 

4, 

16-28   X 

1-007  =  15-387  CCS 

it 

5, 

, , 

15-28  X 

11188  =  17-095 

10 

C.CS. 

of 

the 

dilute 

soltition 

evolved     17357 

10 

C.CS. 

n 

16-986 

10 

ccr>. 

17-034 

10 

ccy. 

»> 

16-944 

10 

CO?. 

'  n 

17-134 

10 

C.CS. 

>f 

16-898 

of  gas. 


The  foregoing  results  tend  to  show  that  Kingzett's  equation  is  the  correct  one, 
and  this  was  further  proved  by  employing  the  iodine  re-action.  For  this  purpose,  10 
c.cs.  of  solution  of  hydroxyl  were  taken,  acidified  and  diluted,  as  in  the  previous  ex- 
periments, to  an  aliquot  part,  5-10  c.cs.  of  solution  of  potassic  iodide  were  added, 
decinormal  sodic  thiosulphate  was  then  run  in  from  a  burette,  until  the  colour  was 
nearly  discharged ;  some  starch  paste  was  then  dropped  in  and  the  titration 
continued,  until  on  standing  for  a  considerable  time,  the  blue  colour  did  not  re-appear. 

By  the  equations, 

(2KI  -f  H..0,  =  KjO  -f  H,0  +  h 
Xh  +  'iNa^SA  =  2NaI  +  NaSfil 

1  cc.  of  decinormal  thiosulphate  is  equal  to  -0017  gram  of  HaOi,  and  corresponds  to  the 
permanganate  in  equation  6 ;  therefore  to  i)rove  this  equation  to  be  the  true   one  it  is 
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only  necessary  to  show  that'  equal  volumes  of  siniilar  hydroxyl  require  equal  volumes 
of  the  two  reagents,  and  this  we  find  to  be  practically  the  case,  for — 

Sample  D,  diluted  as  before : — 

10  COS.  of  the  dilute  eolation  required  15*39  ccs.  -^  Na^O, 
10  0.08.  „  „  16-1 


10  o.cs. 

10  0.08. 
10  0.08. 
10  0.08. 


„  16-29 

16-2 
16-3 
151 
Ayerage  15*23  o.os. 


Sample  B,  diluted  as  before : — 
10  0.08.  of  the  dilute  solution  required  14*4  o.oe.  -^  Na^^O^ 


10  0.08. 
10  0.08. 
10  0.08. 
10  0.08. 
10  0  08. 


„  14*51 
14-62 
„  14-62 
„  14-62 
,»  H-31 
Ayerage  14-51  o.os. 


These  results  lead  to  the  conclusion  that  the  re-action  with  permanganate  should 
be  represented  thus : — 

KjMnaOs  +  5HaO,  +  SHjSO*  =  KjSO^  +  2MnS04  +  SHjO  +  50, 

In  addition  to  the  above  the  action  of  potassic  bichromate  in  presence  of  sulphuric 
acid  was  tried,  in  this  case  half  the  volume  of  oxygen  liberated  is  derived  from  the 
peroxide,  perchromic  acid  being  formed  as  an  intermediate  step,  as  the  following 
equation  shows ; — 

(  Kfirfi,  +  3H,0,  +  HJ30,  =  K^O,  +  Cr,0,  +  4  H,0  +  O 
\  Cr,0,  +  3H,S0,  +  Cr,  (SO,),  +  3H,0  +  2iO, 

In  practice  we  find  that  hydroxyl  may  be  quickly  and  accurately  estimated  volumetri- 
cally  by  means  of  decinormal  potassic  permanganate,  the  termination  being  well  marked 
even  by  artificial  light;  that  the  method  with  iodine  and  thiosulphate  is  not  to  be  recom- 
mended where  rapidity  is  of  importance,  because  the  action  is  liable  (even  in  presence 
of  much  free  acid)  to  become  exceedingly  slow  towards  the  last,  and  as  the  change 
appears  suddenly  and  only  after  some  time,  t^ere  is  a  danger  of  taking  it  as  complete 
prematurely. 

The  method  of  measuring  the  volume  of  gas  is  liable  to  several  objections ;  it 
requires  more  manipulation  and  longer  time  for  completion,  involves  more  calcula- 
tion, and  there  is  always  the  liability  of  an  unseen  leakage  taking  place  ;  also  if  an 
excess  of  permanganate  be  added,  the  gas  evolved  on  standing  may  be  in  excess  through 
decomposition  of  the  acidified  permanganate,  whilst  if  sufficient  time  is  not  given,  the 
fiuid  in  the  fiask  remains  super-saturated  with  gas :  this,  however,  may  be  overcome 
by  frequent  gentle  shaking,  or  if  the  receiver  is  large  enough  to  contain  the  heated  gas 
by  boiling.    We  are  of  opinion  that  this  source  of  error  accounts  for  the  discrepancies  in 
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our  results,  but  believe  that  they  are  not  suffioientlj  great  to  invalidate  the' deduction 
drawn.     Collecting  over  water  is  inadmissible,  as  no  proper  correction  can  then  be  made 
for  solubility. 

Other  methods  are  (1)  adding  an  excess  of  standard  arsenious  acid  solution, 
and  measuring  the  excess  with  iodine ;  and  (2)  the  titration  of  the  sample  upon  a  weighed 
quantity  of  ferrous  ammonium  sulphate,  using  potassicferricyanide  as  an  external  indi- 
cator ;  in  our  hands  the  latter  gives  results  a  little  low,  as  will  be  seen  from  the  following 
figures,  which  are  averages  of  8  or  10  closely  agreeing  experiments. 

One  e.c.  of  hydroxyl  acidified  and  diluted  required  30-63  c.cs.  of  4  KjMnA  =  -0519 
gram  HjO,.  1  c.c.  of  the  same  sample  had  40  c.cs.  -^  AsjO,  solution  added  and  required 
9-63  C.C.  ^  iodine,  therefore  40-963  =  30*37  X  -0017  =  -0516  gram  H,0,.  1  c.c.  of 
the  same  sample  was  diluted  to  10  c.cs.  with  water  containing  6  per  cent,  of 
H2SO4  (1 : 3).  -5125  gram  of  the  ferrous  salt  required  4-8  c.cs.  of  this  solution,  there- 
fore, from  the  equation : — 

2FeSO,Aing90„  6Aq  +  H,0,  +  H^O,  =  Fe,(SOJ,  +  Aii^SO,  +  8H,0 

4.v^«    o«    X    XV    X    '61252  /*j-«  -rr  r\ 

784  X  4-8 '^  ^  *^'"*™  ^^* 

With  reference  to  the  term  "  volume  strength."  it  is  noticeable  that  dealers  have 
somewhat  vague  ideas  as  to  its  significance. 

The  total  volume  of  gas  liberated  by  the  action  of  potassic  permanganate  from  unit 
volume  of  hydroxyl  solution  being  the  most  lucid  and  definite  explanation  that  we 
received.  If  this  were  the  case  it  would  give  to  most  of  our  samples  nearly  double  the 
strength  they  were  stated  to  be  and  may  therefore  be  at  once  discarded,  it  not  being 
the  usual  practice  in  commerce  to  understate  values. 

Evidently  the  volume  of  oxygen  available  in  unit  volume  of  hydroxyl  solution  only 
is  the  proper  meaning  of  the  term. 

We  may  say  that  the  samples  examined  were  procured  from  firms  of  good  repute, 
and  were  sold  to  us  as  being  of  fair  commercial  quality,  and  nearly  approximating  to  the 
strength  stated. 

It  may,  we  think,  be  fairly  anticipated  that  as  the  value  of  hydroxyl  becomes  more 
widely  recognised,  it  will  be  produced  at  a  cheaper  rate,  and  become  more  extensively 
used,  whilst,  owing  to  its  tendency  to  deteriorate,  analysts  may  be  called  upon  to  under- 
take its  estimation  more  frequently  than  has  been  the  case  hitherto. 

Discussion^ 

Mb.  Kinozbtt,  after  remarking  that  a  full  account  of  his  investigation  into  the 
same  subject  is  g^ven  in  the  last  edition  of  Sutton^ $  Volumetric  AnalyB%»,  said  that  if  in 
the  titration  by  sodium  thiosulphate,  a  great  excess  of  sulphuric  acid  be  employed,  and 
particularly  if  the  temperature  be  very  slightly  raised,  the  slowness  of  reaction 
ordinarily  experienced  disappeared,  and  the  whole  was  over  in  two  or  thiee  minutes. 
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He  had  ooustant  occasion  to  make  such  determinations,  and  he  now  employed  this 
method  to  the  exclusion  of  all  others,  because,  having  tested  it  against  all  other 
processes,  he  knew  that  it  was  the  most  accurate.  The  essential  point  was  to  have  a 
very  large  excess  of  sulphuric  acid,  and  he  employed  equal  volumes  of  that  acid,  and  of 
the  peroxide  of  hydrogen  solution.  In  reply  to  a  question  as  to  his  experience  of  the 
peroxide  of  hydrogen  solution  by  various  makers,  he  stated  that  what  professed  to  be 
of  ten  volume  strength,  usually  only  showed  seven  or  eight  volumes,  and  he  had  met 
with  cases  of  professedly  twenty  volume  solutions  which  contained  only  six  volumes. 
The  per-centage  of  peroxide  of  hydrogen,  evidently,  depended  to  a  great  extent  upon 
the  age  of  the  solution,  and  the  conditions  under  which  it  had  been  kept. 


A  NEW  TEST  FOR  LEAD. 
By  a.  Wyntbb  Blyth,  M.R.0.8. 


A  SOLUTION  of  cochineal  is  prepared  by  boiling  the  ordinary  commercial  cochineal  in 
water,  filtering,  and  then  adding  sufficient  strong  alcohol  to  ensure  its  preservation  from 
mould.  A  few  drops  of  this  solution  added  to  a  colourless  neutral  or  alkaline  solution 
containing  dissolved  lead,  strikes  a  deep  mauve  blue  to  a  red  with  a  faint  blue  tinge, 
according  to  the  amount  of  lead  present.  The  test  will  distinctly  indicate  a  tenth  of  a 
grain  of  lead  per  gallon  in  ordinary  drinking  water,  and  by  comparison  with  a  solution 
free  from  lead,  much  smaller  quantities  are  indicated. 

In  searching  for  traces  of  lead  in  water,  it  is  convenient  to  take  two  porcelain  dishes ; 
into  the  one  place  100  c.cs.  of  the  water  to  be  examined  and  into  the  other,  a  solution  of 
carbonate  of  lime  in  carbonic  acid  water,  known  to  be  lead  free,  and  approximatively  of 
the  same  hardness,  as  the  water  to  be  examined,  then  add  to  each  an  equal  bulk  of  the 
colouring  matter  in  quantity  sufficient  to  distinctly  tinge  the  water ;  the  colours  may  now 
be  compared ;  the  slighest  blue  tint  will  be  either  due  to  lead  or  copper ;  for  copper  in  very 
dilute  solutions  gives  a  similar  tint,  but  in  solutions  of  I  to  1 ,000  or  stronger  the  hue  is 
so  different  as  to  differentiate  the  two  metals. 

The  method  is  within  certain  limits  applicable  for  quantitative  purposes  on  the  usual 
colorimetric  principles.  As  a  qualitative  test»  it  is  superior  to  hydrio  sulphide  and  more 
convenient. 

Discussion. 
Db.  Stevenson  inquired  if  varying  the  amount  of  alkalinity  in  the  water,  or  the 
presence  of  considerable  quantities  of  carbonates,  had  any  effect. 

Mr.  Blyth  said  that  of  course  they  altered  the  hue,  but  the  blue  was  still  very  de- 

.  cided.  He  had  tried  all  kinds  of  salts,  but  as  it  was  anew  test,  he  would  be  a  bold  man  to 

say  that  it  was  really  confined  to  these,  although,  as  far  as  he  knew,  it  was  peculiar 

to  lead  and  to  copper,  with  the  limitations  he  had  mentioned.  The  tests  were  confirmed 

^by  other  reactions. 
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ON  THE  DECEEASE  IN  THE  USE  OF  COFFEE  AS  A  BEVERAGE. 

By  Db.  Wallace,  F.R.S.E. 

Bead  before  the  Society  of  Public  Analysts,  Jan.  16th,  1884. 

Of  all  the  stimulants  employed  by  the  people  of  this  country,  including  alcoholic 
beverages,  tobacco,  tea,  coffee,  and  cocoa,  the  only  one  the  consumption  of  which  has 
decreased  of  recent  years  is  coffee  ;  and  1  have  thought  it  worth  while  to  bring  the 
subject  before  the  members  of  the  Society  of  Public  Analysts,  in  order  that  I  may 
endeavour  to  point  out  the  cause  or  causes  of  this  falling  off. 

I  do  not  propose,  in  this  paper,  to  discuss  the  question  whether  these  stimulants  are 
beneficial  or  injurious  to  the  animal  system,  although  I  hold  very  strong  views  on  the 
subject.  I  only  wish,  on  the  present  occasion,  to  direct  your  attention  to  ihe  anomalous 
position  which  coffee  occupies  as  a  member  of  the  group  of  substances  to  which  I  have 
referred.  I  have  been  assisted  in  my  endeavour  to  get  at  the  truth  of  the  matter  by  my 
friend,  Mr.  Michael  Connal,  who  has  procured  for  me  a  table,  compiled  by  Messrs.  Francis 
Reid  and  Co.,  Brokers,  Liverpool,  in  which  will  be  found  a  great  mass  of  most 
valuable  information.  The  statistics  in  this  table  go  back  in  most  cases  to  1843,  and 
are  brought  up  to  1882,  so  that  we  have  here  a  range  of  39  years. 

As  the  prosperity,  or  otherwise,  of  a  nation  has  a  marked  influence  on  the  amount 
of  luxuries  consumed,  I  propose,  in  the  first  place,  to  refer  to  the  population  of  the 
United  Kingdom,  and  the  amount  of  property  and  money  assessed  for  income  tax,  as 
indicative  of  the  national  prosperity.  In  1843  the  population  amounted  to  27,283,000, 
and  it  rose  steadily  till  1 846,  when  it  had  increased  to  28, 1 89,000.  Then  the  sad  visitation 
of  Ireland  by  the  potato  disease,  and  the  enormous  emigration  from  all  parts  of  the 
United  Kingdom,  and  particularly  from  Ireland,  not  only  checked  the  natural  increase 
of  population,  but  caused  a  decided  diminution,  gradually  augmenting  till  1850,  when 
the  estimated  population,  as  at  31st  December,  was  27,423,000.  From  that  time  till 
now,  there  has  been  a  constant  and,  in  some  oases,  very  considerable  annual  increase. 
In  1856  it  had  about  regained  the  figure  of  10  years  previously,  the  number  for  that 
year  being  28,154,000;  in  1865  it  had  reached  30,000,000;  in  1870,  31,100,000;  in 
1873,  32,000,000  ;  in  1877.  33,000,000 ;  in  1880,  34,000,000  ;  and  in  1882,  the  astounding 
figure  of  35,700,000.  We  have,  in  fact,  increased  5  millions  in  the  last  13  years.  So 
far,  then,  as  population  is  concerned,  we  are  a  most  prosperous  nation.  Now  let  us  see 
whether  our  material  prosperity  has  kept  pace  with  our  increase  in  numbers.  We  get 
some  insight  into  this  from  the  amount  of  property  and  income  assessed  for  income  and 
property  tax.  Beginning  at  1856,  which  is  the  date  to  which  my  statistics  of  the  tax 
go  back,  although  it  was  begun  for  Qreat  Britain  alone  in  1842,  the  amount  is  268 
millions,  or  £9  10s.  7d.  per  head  of  population ;  and  this  included  incomes  down  to 
£100.  We  find  a  perfectly  steady  increment  till  1876,  when  the  gross  amount  assessed 
was  503  millions,  and  represented  property  per  head  of  population  of  £15  8s.  7d. 
The  slight  diminution  which  followed  was  probably  due,  not  so  much  to  a  falling  off  in 
material  prosperity,  as  to  the  incidence  of  taxation,  which  does  not  now  include  incomes 
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80  low  as  those  formerly  assessed.  However  that  may  be,  the  amount  assessed  for 
property  and  income  tax  last  year  was  500  millions,  or  £14  Os.  Id.  per  head  of  popula- 
tion ;  although  the  number  of  those  who  pay  the  tax  is  comparatively  small.  Our 
researches,  so  far,  then,  amount  to  this,  that,  as  a  nation,  we  are  rapidly  increasing  in 
numbers  and  in  wealth. 

The  quantity  of  British  and  foreign  spirits  consumed  in  1843  was  *87  of  a  proof 
gallon  per  head  of  population,  and  this,  I  am  glad  to  say,  has  not  increased  very  materially, 
the  present  consumption  being  1*03  gallons,  or  an  increase  of  nearly  19  per  cent.  But 
the  consumption  reached  a  similar  figure  so  far  back  as  1850,  which  it  fell  to  '86  of  a 
gallon  in  1860 — actually  lower  than  in  1843.  From  this  time  (1860)  there  was  a  gradual 
rise  to  1875,  when  it  reached  1*31  gallons  per  head,  since  which  it  has  fallen  to  1*03.  The 
case  of  wine  is  somewhat  similar,  but  the  increase  is  larger,  being  82  per  cent.  In  1843 
it  was  '22  of  a  gallon  per  head,  and  it  remained  almost  stationary  till  1861,  when  it  rose 
suddenly  to  *37,  from  which  it  went  on  gradually  increasing  till  1876,  when  it  was  *57, 
and  it  has  since  fallen  as  gradually  to  the  present  figure,  *40,  or  about  2^  bottles. 

If  we  now  inquire  into  the  statistics  of  tobacco,  the  only  true  narcotic  in  which  the 
Briton  indulges,  we  find  a  much  larger  increase.  In  1843  it  was  *84  lbs.  per  head  of 
population,  and  it  rose  steadily  to  1877,  the  period  of  largest  consumption,  when  it  wad 
1*49  lbs.    It  has  since  fallen  to  1*37  lbs.,  or  an  increase  since  1843  of  63  per  cent. 

Now  we  come  to  the  stimulating  beverages,  tea,  coffee  and  cocoa.  The  most  important 
of  these  is  tea,  for  we  are  a  distinctly  tea-drinking  nation.  The  quantity  in  1843  was 
1*47  lbs.  per  head,  and  it  has  risen  steadQy  till  in  1879  it  was  4-8  lbs.  It  has  since  fallen 
slightly,  viz:  to  4*62,  showing,  as  compared  with  1843,  an  increase  of  214  per  cent. 
Cocoa  is  even  more  remarkable:  beginning  with  *09  of  a  pound  in  1843,  'it  is  now  '34 
of  a  lb.,  an  increase  of  277  per  cent.  The  consumption  of  coffee  was  in  1843, 1*1  lb.  per 
head  and  it  increased  up  to  1848,  when  it  was  1*37  lbs.  It  has  since  slowly  but  steadily 
declined,  especially  since  1853,  and  is  now  only  '89  lbs.,  a  decrease  since  1843  of  19  per 
cent.,  and  since  1853  of  5i|per  cent.  We  have  here,  then,  the  remarkable  fact  that  while 
spirits,  wine,  tobacco,  tea,  and  cocoa,  have  increased  to  the  extent  of  19,  84,  63,  214  and 
277  per  cent.,  coffee  has  decreased  to  a  very  considerable  extent.  What  is  the  reason  of 
this  ?  My  opinion  is  that  the  people  of  this  country  are  losing  their  taste  for  coffee, 
because  of  the  difficulty  of  obtaining  it  in  a  pure  state.  Just  about  the  time  when  the 
consumption  was  at  its  maximum,  chicory  began  to  be  used,  and  now  the  use  or  rather 
abuse  of  this  vegetable  is  so  universal  that  comparatively  few  know  the  taste  of  real 
coffee.  When  the  Briton  goes  to  France,  Belgium  or  (Germany,  he  enjoys  his  coffee 
because  it  is  coffee,  and  in  many  cases  declares  that  if  he  could  get  it  like  that  at  home 
he  would  drink  it  daily.  It  is  quite  true  that  if  you  ask  specially  for  pure  coffee,  the 
grocer  is  bound  to  give  it  to  you  ;  but  he  gives  it  with  a  grudge,  for  his  profit  is  mainly 
in  the  chicory  with  which  his  ordinary  coffee  is  mixed.  It  is  a  fact  that  in  the  best 
hotels  and  restaurants  in  Glasgow,  the  liquid  you  imbibe  is  not  coffee  but  a  mixture  of 
that  substance  with  chicory,  the  proportion  of  the  latter  being  j^  to  i  of  the  whole. 
Indeed,  the  proportion  of  the  adulterant  is  sometimes  even  more  tbau  three-fourths,  and 
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the  article  may  be  correctly  described  as  chicory  flavoured  with  coffee.  Chicory  is  bitter, 
and  has  three  times  the  colouring  power  of  coffee,  hence  it  gives  the  liquor  the  appearance 
of  great  strength ;  but  it  contains  no  caffeine  or  other  analogous  alkaloid ;  it  has  no 
exhilirating  properties ;  none  of  the  effects  upon  the  system  for  which  coffee  is  prized ; 
in  fact  its  admixture  with  coffee  is  a  pure  and  simple  fraud.  To  show  how  the  public 
are  deceived  in  this  matter  of  coffee  adulteration  let  us  take  the  case  of  a  particular 
coffee  sold  in  tins.  It  contains  1  part  of  coffee  to  3  parts  of  chicory,  and  is  sold  at  Is.  4d. 
per  lb.  The  coffee  in  a  poimd  of  it  costs,  retail,  say  7d.,  the  chicory  say  4d.,  tins  say 
3d.,  profit  2d.,  total  Is.  4d.  But  the  consumer  gets  no  value  except  the  7d.  worth  of 
coffee,  the  chicory  being  worse  than  useless,  so  that  he  pays  Is.  4d.  for  7d.  worth  of 
coffee. 

Chicory  is  not  the  only  adulterant  used  for  making  down  coffee  to  an  extent  that 
n-ill  give  sufficient  profit  to  satisfy  the  grocer ;  the  other  articles  employed  being  burnt 
sugar  or  caramel,  dried  and  roasted  figs,  dried  dates,  date  stones,  decayed  ships' 
biscuits,  beans,  peas,  acorns,  malt,  dandelion  root,  turnips,  carrots,  parsnips  and 
mangold- wurzel — all  of  them  being  roasted  to  imitate  coffee.  You  have  all,  doubtless, 
heard  of  the  Date  Coffee  Company,  and  how,  after  flourishing  for  a  brief  period  in 
the  credulity  of  the  public,  it  has  recently  **  come  to  grief."  I  regret  to  say,  for  the 
honour  of  the  profession  to  which  I  belong,  that  a  London  chemist  of  some  standing 
gave  this  Company  a  testimonial  in  favour  of  their  trashy  mixture,  saying  among 
other  advantages  it  possessed,  that  it  was  less  stimulating  than  the  pure  article.  This 
is  quite  true,  but  we  use  coffee  because  it  is  a  stimulant  to  a  mild  extent.  What  would 
we  say  of  a  professional  man  who  advocated  that  a  mixture  of  whiskey,  with  an  equal 
bulk  of  water,  the  price  being  about  the  same  as  the  whiskey  itself,  was  preferable 
because  it  was  less  stimulating  ? 

I  think  our  Government  acted  unwisely  in  taxing  chicory  at  the  same  rate  as  coffee 
and  permitting  it  to  be  mixed  in  all  proportions  with  that  beverage,  which  when  pure 
is  so  delicious,  but  when  mixed  is  simply  abominable.  If  admixture  of  coffee  with 
chicory  and  other  rubbish  were  absolutely  forbidden  in  the  same  way  as  adulteration  of 
tea,  it  would  soon  regain  the  high  estimation  in  which  it  was  formerly  held,  and  the 
consumption,  instead  of  diminishing,  would  increase  in  the  same  ratio  as  the  other 
luxuries  of  which  I  have  spoken. 

Conclusion  of  the  Peoceedings  op  the  Society  of  Public  Analysts. 


ANALYSTS'  REPORTS. 


At  the  last  meeting  of  the  Salisbury  Town  CSounoil,  Mr.  Sfcoddart,  of  Bristol,  the  city  analyst,  sent 
in  a  report  stating  that  twenty-four  samples  of  food  had  been  analysed  during  the  last  three  months. 
One  sample  included  under  butter  was  sold  as  butterine.  Mr.  Leach :  Why  should  it  be  sent  to  the 
analyst  if  sold  as  butterine  P  Superintendent  Mathews  explained  that  the  butterine  was  purchased,  but 
not  by  himself,  and  it  was  not  sold  as  butter.  Mr.  Newton  thought  that  the  analyst  had  been  occasioned 
unnecessary  trouble.  Mr.  Moody  remarked  that  although  the  article  was  not  sold  as  butter,  it  might 
have  had  something  in  it  that  was  injurious.  Mr.  Leabh  :  If  sold  as  butterine  it  ought  not  to  have  been 
sent  to  be  analysed.  Superintendent  Mathews  explained  that  he  was  ordered  to  purchase  from  a  certain 
individual,  and  that  was  done,  the  samples  being  then  sent  for  analysis.  The  subject  was,  after  some 
further  conversation,  allowed  to  drop. 
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The  report  of  the  Medical  Officer  of  Health  for  the  City  of  London  on  analyses  made  by  him  during 
the  past  year,  states  that  mustard  has  been  found  to  be  genuine  with  the  exception  of  some  admixture 
of  wheaten  flour,  and  pickles  bad  been  found  free  from  copper.  Four  samples  of  arrowroot  and  two  of 
quinine  submitted  for  analysis  were  found  to  be  genuine,  and  the  same  remark  applies  to  one  sample  each 
of  brandy  and  whiskey.  Out  of  200  specimens  of  different  articles  submitted  for  examination,  there 
was  not  one  which  called  for  the  interferenoe  of  the  law. 


REVIEWS. 


Blkachikg,  Dybino  and   Galigo   Pbintino   (with  FormuleB).'     London :    J.  and  A. 
Churchill. 

This  is  an  addition  to  Messrs.  Churchill's  series  of  technological  handhooks,  and  it  may 
be  at  once  admitted  that  it  is  a  very  excellent  one.  It  is  edited  by  Mr.  John  Gardner, 
F.I.C.,  well  known  in  connection  with  his  labours  on  Cooley's  FSncyclopoedia,  and  who 
has  called  to  his  aid  Mr.  T.  F.  Hodges,  Juniqr,  of  Belfast,  and  Mr.  T.  Chadwick,  of 
Manchester.  While  not  pretending  to  the  position  of  an  ezhaustiye  treatise  it  yet 
proves  how  much  valuable  information  may  be  condensed  into  a  handy  little  book  of 
200  pages,  and  for  a  practical  busy  man  the  advantage  of  being  able  to  at  once  lay  his 
hand  on  plenty  of  good  receipts  and  short  succinct  desoriptionB  without  wading  through 
a  mass  of  scientific  verbiage  will  be  at  once  apparent. 

The  Discovery  of  the  Pebiodic   Law,   and   on   the  belations  amonq  the  Atomic 
Weights.    By  John  A.  R,  Newlands,  I\LC,,  etc.    London  :  B.  and  F.  N.  Spou. 

This  is  a  collection  of  the  author's  writings  on  the  subject  dating  from  1 864,  with  the 
object  of  asserting  priority  of  authorship  of  the  idea  over  that  of  both  D.  D.  Men- 
deleje£^  and  Lothar  Meyer.  With  the  too  great  tendency  on  the  part  of  English 
chemists  to  revere  everything  foreign  and  pass  over  in  silence  native  efforts  it  is  refresh- 
ing to  see  some  one  with  the  pluck  to  assert  his  rights,  even  at  the  cost  of  republishing 
in  book  form.  A  prophet  is  never  honoured  in  his  own  country,  and  Mr.  Newlands  is 
no  exception,  and  by  no  means  the  first  victim.  We  could  point  to  papers  containing 
absolutely  original  processes  which  have  appeared  in  our  columns,  but  have  been  quietly 
ignored  in  the  Chemical  Society's  Journal  until  long  afterwards,  when  they  have  been 
abstracted  from  the  Qerman  journals,  which  in  turn  copied  from  us !  Every  chemist 
interested  in  the  support  of  native  research  should  get  a  copy  of  Mr.  Newlands'  book, 
and  having  marked,  learned  and  duly  digested  the  same,  cease  to  talk  of  the  periodic 
law  as  a  foreign  discovery.  So  as  to  show  the  exact  nature  of  Mr.  Newland's  claim  we 
give  the  summary  of  the  same  in  his  own  words : — '*  I  claim  to  have  been  the  first  to 
publish  a  list  of  the  elements  in  the  order  of  their  atomic  weight,  and  also  the  first  to 
describe  the  periodic  law,  showing  the  existence  of  a  simple  relation  between  them 
when  so  arranged.  I  have  applied  this  periodic  law  to  the  following,  among  other 
subjects : — 

"1.  Prediction  of  the  atomic  weights  of  missing  elements,  such  as  the  missing 
element  of  the  carbon  group  =  73,  since  termed  eka-silicium  by  M.  Mendelejeff. 

**  2,  Predicting  the  atomic  weight  of  an  element  whose  atoniic  weight  was  then  un- 
known, viz.,  that  of  indium. 
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''  3.  Selection  of  Cannizzarro's  atomic  weights  instead  of  those  of  Gerhardt  or  the 
old  system,  which  do  not  show  a  periodic  law. 

''4.  Predicting  that  the  revision  of  atomic  weights,  or  thediscoTery  of  new  elementSi 
would  not  upset  the  harmony  of  the  law — since  illustrated  by  the  case  of  vanadium. 

**  5.  Explaining  the  existence  of  numerical  relations  between  the  atomic  weights. 

''6.  Where  two  atomic  weights  were  assigned  to  the  same  element,  selecting  that 
most  in  accordance  with  the  periodic  law  ;  for  instance,  taking  the  atomic  weight  of 
beryllium  as  9*4  instead  of  14. 

**  7.  Grouping  certain  elements  so  as  to  conform  to  the  periodic  law  instead  of  adopt- 
ing the  ordinary  groups. 

'*  Thus,  mercury  mfas  placed  with  the  magnesium  group,  thallium  with  the  aluminium 
group,  and  lead  with  the  carbon  group.  Tellurium,  on  the  other  hand,  I  have  always 
placed  above  iodine,  from  a  conviction  that  its  atomic  weight  may  ultimately  prove  to 
be  less  than  that  of  iodine. 

**  8.  Belation  of  the  periodic  law  to  physical  properties— showing  that  similar  terms 
from  different  groups,  such  as  oxygen  and  nitrogen,  or  sulphur  and  phosphorus, 
frequently  bear  more  physical  resemblance  to  each  other  than  they  do  to  the  remaining 
members  of  the  same  chemical  group. 

**  It  is  not  denied  that  I  was  the  first  to  publish  a  list  of  the  elements  in  the  natural 
order  of  their  atomic  weights,  and  Wurte  has  written,  in  reference  to  the  periodic  law, 
that  '  it  is  a  circumstance  worthy  of  remark  that  such  varied  and  unexpected  develop- 
ments arise  from  the  simple  idea  of  arranging  bodies  according  to  the  increasing  value 
of  their  atomic  weights.    This  simple  idea  was  a  most  important  one.* " 

Having  thus  set  forth  the  author's  views,  we  leave  our  readers  to  purchase  the 
book  and  judge  for  themselves,  because  we  feel  certain  that  their  verdict  will  support 
Mr.  Newlands  in  his  claim  for  priority. 

New  Commekcial  Plants  and   Drugs,  No.    7.    By  Thos.    ChrtBty^    F,L.8,^  F.S.CL, 

ete,f  price  28. 
Mr.  T.  Ohristy's  publication  is,  as  usual,  full  of  interesting  facts  and  information 
about  tropical  plants.  The  present  number  contains  articles  on  pepper  and  nutmeg 
cultivation,  and  on  liberian  coffee  ;  space  is  also  devoted  to  the  consideration  of  new 
drugs ;  these  are  interesting  to  the  pubHo  analyst,  as  a  better  acquaintance  with  the 
modes  of  cultivation  and  preparation  of  articles  of  food  grown  in  the  tropics  may 
enable  him  to  form  an  (pinion  as  to  the  quality  of  the  articles  as  met  with  here,  and 
the  likelihood  of  their  being  adulterated  when  viewed  from  a  commercial  standpoint, 
thus  in  one  case  a  planter  acknowledges  that  he  sends  his  Liberian  coffee  over  as  Java, 
although  the  treatment  of  the  berries  produced  by  the  Coffea  Liberica,  resembles  that 
of  cocoa  rather  than  coffee.  Much  useful  and  general  information  will  be  found  about 
fibres,  and  a  drawing  and  description  of  Mr.  H.  G.  Smith's  machine  for  extracting  fibre 
from  the  Ehea  and  other  plants. 

Altogether  ^*  Commercial  Plants  and  Drugs  "  is  a  valuable  publication,  not  so  much 
for  the  detailed  information  as  to  processes,  as  for  the  general  remarks  on  the  properties 
of  the  plants  dealt  with,  made  by  planters  and  others  engaged  directly  in  their 
production  and  cultivation. 


THE  ANALYST.  4Y 


THE  TESTING  OF  PETROLEUM  IN  INDIA. 

About  eighteen  months  ago  attention  was  directed  to  the  subject  of  the  testing  of 
petroleum  in  India,  in  consequence  of  the  detention  by  the  Calcutta  authorities  of  several 
cargoes  of  petroleum  oil  which  were  stated  to  be  covered  by  certificates  obtained  before 
shipment  in  the  United  States,  showing  .the  flashing  point  of  the  oil  to  be  not  below  the 
Indian  legal  standard.  The  matter  was  referred  by  the  Indian  Office  to  Sir  Frederick 
Abel  and  Mr.  Boverton  Sedwood,  and  the  latter  proceeded  to  Calcutta  to  test  the  oil. 
Eventually  the  cargoes  were  passed,  but  the  detention  having  shown  the  insufficiency 
of  the  directions  for  testing  prescribed  by  the  Indian  Petroleum  Act,  an  inquiry  was 
ordered.  An  investigation  has  accordingly  been  conducted  by  Sir  F.  Abel,  Mr. 
Bedwood,  Surgeon-Major  Lyon,  of  Bombay,  and  a  committee  sitting  in  Calcutta.  The 
results  arrived  at,  and  the  conclusions  of  the  Govemor-Gtoneral  in  Council,  are  embodied 
in  an  official  resolution,  which  has  recently  been  published  in  the  Oautte  of  India.  It 
has  been  decided  that  an  amendment  of  the  law  shall  take  place,  and,  with  a  view 
thereto,  the  Board  of  Analysts  at  Calcutta,  and  Surgeon-Major  Lyon,  of  Bombay,  are 
to  prepare  fresh  instructions  for  the  use  of  the  Abel  system  of  testing  in  India.  These 
instructions  are  to  be  based  upon  the  recommendations  contained  in  the  joint 
memorandum  of  Sir.F.  Abel  and  Messrs.  Bed  wood  and  Lyon,  and  are  to  include  a 
provision  for  correcting  the  results  for  barometric  pressure.  Moreover,  a  stricter 
definition  of  the  length  of  time  occupied  in  the  application  of  a  test-flame  is  to  be  given, 
the  Indian  Government  considering  the  memorandum  in  question  incomplete  in  this 
particular,  since  it  points  out  the  necessity  for  such  stricter  definition,  but  does  not 
specify  the  manner  in  which  it  is  to  be  provided.  The  Governor-General  has  also 
considered  Sir  F.  Abel's  proposal  to  raise  the  test  standard  from  73^  to  78^  Fahr.  (in 
which  Mr.  Bedwood  did  not  concur),  and  has  decided  against  any  change.  Inasmuch  as 
it  has  been  found  that,  even  with  the  adoption  of  the  proposed  precautions,  the  Abel  test 
will  still  be  liable,  in  some  cases,  to  show  a  depression  of  the  flashing-point  to  the 
extent  of  3^  Fahr.  in  a  tropical  as  compared  with  a  temperate  dimate,  it  was  suggested 
that  a  margin  of  variation  to  that  extent  might  be  allowed  in  the  case  of  oil  covered  by  an 
American  certificate  of  73^  or  over.  The  Governor-General,  however,  declines  to  accede 
to  the  suggestion,  and  accordingly  annotinces  that  the  trade  must  make  arrangements 
to  provide  for  this  contingency — presumably  by  importing  oil  of  76°  (Abel)  flashing- 
point.  In  regard  to  the  testing  and  passing  of  cargoes,  an  important  concession  is, 
however,  made,  for  it  is  proposed  to  provide  by  law  that  in  cases  where  none  of  the 
samples  tested  of  a  given  parcel  show  a  flashing-point  below  70^  Fahr.  the  whole  parcel 
may  be  passed,  provided  that  the  niunerical  average  of  the  tests  of  all  the  samples  is  not 
below  73^.  If,  however,  any  one  of  the  samples  flashes  below  70*^,  then  the  parcel  is  to 
be  rejected,  notwithstanding  that  the  average  may  be  not  below  73^.  Moreover,  in  the 
testing  of  each  individual  sample  the  analyst  is  to  be  empowered  to  certify  a  flashing- 
lK>int  deduced  from  several  experiments,  by  striking  an  average,  or  otherwise. 
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CORRESPONDENCE. 

[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 

To  THE  Editos  op  **  Thb  Analyst." 
Sib,— The  following  are  the  results  of  analyses  of  two  samples  of  miUc  made  by  myself  and  by 
Professor  Redwood.  My  own  analyses  were  made  npon  the  milk  in  its  fresh  condition,  and  Ptofessor 
Bedwood  examined  the  milks  after  they  had  been  kept  in  bottles  for  18  days.  As  the  milks  were 
collected  in  the  same  town,  namely,  Aldemhot,  and  on  the  same  day,  I  have  no  doubt,  seeing  that  their 
composition  is  practically  identical,  that  they  are  from  the  same  dairy,  although  purchased  of  different 
vendors. 

No.  1. 
Bedwood.  Angell. 

Sp.  gr.  . .     Sour  Not  taken. 

Total  soUds        ..     11-3        ..  ..  11*38 

Fat  ..         ..       1'8 3-07 

Solids  not  fat      ..       9*5     *   ..  ..  ..  ..  ..  8-31 

Ash        ...        Nottaken.     ..  0*67 

Certified  tkimtned.  Certified  10  per  cail,  water. 

No  2. 

11-38 
3-17 

Solids  not  fat     ..       8-65       ..  ..  ..  ..  ..  8-21 

Ash        ..  Nottaken.   ..  ..  0-03 

CtriiJUd  getmine.  Certified  \Oper  cent,  icaler. 

In  my  opinion,  these  figures  of  Ftofessor  Redwood's  clearly  show  the  absolute  unreliability  of 
analytical  results  obtained  from  decomposed  milk,  and  should  serve  as  a  warning  against  giving  a 
decided  opinion  in  such  cases. 

Yours  obediently, 

ARTHUR  ANGELL,  Ph.D.,  F.C.S. 


8p.gr.     .. 

..     Sour. 

Total  SoUds 

..  -ii-ei 

Fat 

. .       2-96 

To  THE  Editoe  of  **Thb  Analyst." 

Sib,*— I  herewith  send  you  a  newspaper  clipping  shewing  you  the  very  unexpected  results  of  one 
of  our  late  trials  in  a  suburban  district  of  this  dty.  In  the  central  municipal,  and  all  other  district 
courts,  however,  conviction  has  followed  each  prosecution.  Chief  Justice  Pennerton,  of  the  central 
court,  has  upheld  my  proposed  standard  for  cider  vinegar,  which  you  published  in  your  reprint  of  my 
vinegar  report,  in  your  June,  1883,  number — an  acidity  equivalent  to  the  presence  of  not  less  than  5 
per  cent,  by  weight  of  acetic  acid,  and  a  fixed  residue  of  not  less  than  1*5  per  cent.,  at  212  degrees  F., 
as  this  will  allow  of  an  average  watering  of  20  per  cent,  of  the  straight  whole  cider  vinegar,  as  I  have 
found  it ;  this  surely  b  not  drawing  the  line  too  high.  I  hope  a  near  niunber  of  your  journal  will  con- 
tain the  explanation  about  the  sp.  gr.  of  the  Boston  milk,  which  I  asked  Prof.  J.  F.  Babcock,  who 
made  them,  to  send  you.  Yours  respectfully, 

B.  F.  DAVENPORT, 
Boston,  Mass,  Feb.  7th,  1884.  State  Analyst  of  Drugs. 

[The  following  is  the  cutting  referred  to  by  otu'  correspondent,  and  is  taken  from  the  Boston  Journal 
of  Saturday,  January  26th,  1884. — *'  Gun/nr  KNOWLXDaa  mxBT  be  Pbovsn. — In  the  SomerviUe  District 
Court,  this  morning,  there  was  a  hearing  before  Judge  Story,  on  a  complaint  charging  Amos  Haynes, 
of  4,  Chatham  Street,  Boston,  with  selling  vinegar  which  had  been  adulterated  with  water.  The  case 
was  brought  in  SomervUle  because  the  defendant's  factory  is  situated  there,  and  the  particular  sale  upon 
which  the  case  rested  was  made  in  that  place.  The  adulteration  was  shown  by  the  evidence  of  experts, 
but  the  defendant  was  diBcharged,  the  Judge  stating  that  in  all  such  cases  he  would  require  guilty 
knowledge  to  be  proven.  Dr.  B.  F.  Davenport,  Inspector  of  Vinegar,  states  that  the  law  under  which 
these  prosecutions  arc  made  docs  not  i*ccxuirc  such  proof,  and  tlint  imdcr  audi  a  ruling  no  cunvitition  can 
over  be  secured.*'— En.,  The  Analyst. 
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LAW   REPOETS. 

Ck>in>BK8ED  MzLX. — At  the  Liverpool  Police-court  on  Wednesday,  30th  January,  Mr.  Thomas  Frith, 
grocer,  77,  Brunswick-road,  Liverpool,  was  summoned  for  having  sold  a  tin  of  condensed  milk  not  of 
the  nature  and  quality  demanded.  Mr.  Harks,  for  the  prosecution,  stated  that  the  only  peculiarity 
about  the  case  was  that  it  was  the  first  summons  issued  relating  to  this  particular  article.  A  tin  odF 
condensed  milk  was  obtained  in  the  usual  way,  a  sample  of  which  was  sent  to  Dr.  Campbell  Brown  for 
analysis,  who  reported  that  the  cream  had  been  removed  from  the  milk  before  it  was  condensed,  and 
that  the  value  of  the  sample  was  less  than  half  the  value  of  ordinary  condensed  milk  made  from  genuine 
milk.  The  tin  was  covered  by  a  label^upon  which  was  the  following : — **  Guaranteed  to  be  pure  cows* 
milk  from  one  of  the  richest  pasture  vales  in  England,  and  is  highly  recommended  for  invalids  and 
infants'  diet,  as  being  more  wholesome  and  nutritious  than  fresh  oow*s  milk,  and  especially  milk  from 
cows  fed  in  shippons  in  large  towns.  This  milk  is  the  richest  and  best,  the  water  having  beoi  abstracted 
and  pure  loaf  sugar  added."  Evidence  was  then  given  by  Inspector  Baker,  who  proved  having 
purchased  two  tins  of  condensed  milk  from  defendant  on  the  2nd  ult,  samples  of  which  were 
sent  to  the  public  analyst.  Defendant's  assistant  told  witness  that  the  condensed  milk  was  the  best, 
and  was  specially  made  for  them.  Hr.  Segar,  barrister,  for  the  defence,  said  defendant  had  no  personal 
knowledge  of  the  quality  of  the  milk,  but  upon  the  strength  of  the  label  sent  him  by  the  manufacturers, 
he  placed  upon  the  tin  Uie  g^utrantee  referred  to.  The  milk  did  not  contain  all  the  fats  to  be  found  in 
pure  nulk,  but  that  was  held  by  medical  men  to  be  more  beneficial  for  invalids  and  infants.  He  con- 
tended that  condensed  milk  was  asked  for,  and  it  was  supplied,  and  that  there  were  several  kinds  of 
condensed  milk  manufactured. — ^Mr.  Harks  said  that  Hr.  Segar  could  not,  however,  go  beyond  the 
certificate  of  Dr.  Campbell  Brown,  which  stated  that  the  milk  in  question  was  only  half  the  value  of 
ordinary  condensed  milk.  Hr.  Raffles,  the  magistrate,  remarked  that  the  difficulty  which  appeared  to 
him  was  that  there  were  several  kinds  of  condensed  milk,  and  he  certainly  should  impose  a  penalty  ; 
but  if  Hr.  Segar  wished  to  take  a  case  upon  the  difficult  point  he  could  do  so.  Defendant  was  fined 
20s.  and  costs. 

Condensed  Hilk. — Hr.  James  Lees,  grocer,  12,  Elliot  Street,  Liverpool,  was  summoned  on 
Wednesday,  at  the  instance  of  the  sanitary  anthoritiee,  for  selling  adulterated  condensed  milk.  Hr.  Barber 
prosecuted,  and  Hr.  Broadbridge  appeared  for  the  defendant.  The  milk  was  bought  on  the  9th  ult., 
and  on  being  analysed  it  was  found  that  aU  the  cream  had  been  abstracted  before  it  had  been  condensed. 
The  case  was  similar  to  the  one  brought  before  the  court  a  week  ago,  and  as  the  milk  had  been  brought 
before  that  conviction  Hr.  Raffles  said  he  would  only  inflict  a  fine  of  20s.  and  costs.  Hr.  Broadbridge 
stated  that  the  company  which  had  manufactured  the  article  had  issued  notices  withdrawing  aU  their 
oondenaed  milk  from  the  market,  in  order  that  fresh  labels  might  be  put  on  the  tins.  Other  g^rocers  were 
fined  for  similar  offences. 

Condensed  Hhjc. — At  Liverpool  Police  Court,  Hr.  Charles  Lancaster,  grocer,  139,  Kirkdale  Road, 
Liverpool,  was  summoned  for  selling  a  tin  of  condensed  milk,  known  as  **  Italian  Cirio"  brand,  which 
had  been  deprived  of  half  its  cream  before  being  condensed.  A  fine  of  20s.  and  costs  were  imposed.  A 
similar  fine  was  imposed  on  Hr.  Thos.  Dunbar,  grooor,  Stanley  Road,  Liverpool,  for  selling  a  can  of 
Condensed  milk  deprived  of  the  whole  of  its  cream  before  being  condensed.  The  brand  is  known  as 
"  Hooker's  Cream  Hilk." 

Cheap  Jax. — ^At  the  Sittingboume  Petty  Sessions,  on  Honday,  before  F.  Locke,  Esq.  (chairman), 
and  Hajor  Hoore,  Hr.  Qeorge  Hallett,  grocer.  Station  Street,  Sittingboume,  was  summoned  under  the 
Sale  of  Food  and  Drugs  Act,  for  having  sold  as  plum-jam  a  certain  compound,  to  wit,  plum  and  apple 
jam,  on  January  29th.  Hr.  Strouts  api>eared  for  the  defendant.  Oeorge  Cookbum  Barringer,  one  of 
the  constables  stationed  in  Sittingboume,  stated  that  on  the  day  named,  he  went  to  the  defendant's 
shop  and  asked  for  a  bottle  of  *'  Steer's  plum- jam."  He  was  served  with  it,  and  he  afterwards  told 
defendant  he  would  take  two  more.  He  paid  him  3s.  for  the  three,  uid  then  handed  tliem  to  Superin- 
tendent Hayne,  who  had  just  come  in.  Witness  told  defendant  that  he  had  bought  the  bottles  of  jam 
for  the  purpose  of  analysis  by  Dr.  Adams,  the  county  analyst.  Superintendent  Hayne  stated  that  on 
January  29th,  he  reoeivod  three  bottles  of  jam  from  the  last  witness,  one  of  which  he  now  produced.  It 
was  labelled '  *  Steer's  genuine  plum- jam."  He  left  one  bottle  with  defendant,  retained  the  one  which  he 
produced,  and  handed  the  other  to  Dr.  Adams,  the  county  analyst,  at  Haidstone,  on  the  following  day. 
He  hod  idnce  received  the  certificate  produced  from  Dr.  Adams,  which  certified  that  the  '*  plum- jam  " 
contained  26  per  cent,  of  apple.  Hr.  Strouts  then  addressed  the  Bench  for  the  defence,  and  contended 
that,  as  the  purchaser  asked  for  "  Steer's  pltun-jam,"  and  was  served  with  **  Steer's  plum-jam,"  there 
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oould  be  no  oonviotion.  The  Magistrates'  Clerk  (Mr.  Tassell) :  Then,  according  to  your  alignment,  it 
would  not  have  mattered  if  it  had  been  all  apple  ?  Mr.  Strouts :  It  was  **  Steer's  plum-jam."  The 
Chairman:  No;  it  was  plum  and  apjde.  Mr.  Strouts  (continuing),  went  on  to  say  that  his  ctient 
nerer  interfered  with  the  jam  in  any  way ;  he  bought  part  of  a  bankrupt's  stock  at  the  beginning  of  the 
present  year,  and  he  sold  the  jam  exactly  as  he  received  it.  He  produced  the  invoice  which  accompanied 
the  jam.  He  contended  that  the  Sale  of  Food  and  Drugs  Act  Was  never  intended  to  apply  to  a  case 
like  this,  but  was  intended  to  deal  with  cases  where  there  had  been  adulteration  by  deleterious  and 
injurious  compounds.  In  this  case  the  jam  contained  nothing  injurious  to  health.  He  in\ited  tlie 
magistrates  to  taste  the  sample  in  court.  The  chairman  said  it  was  not  a  question  of  whether  it  was  in- 
jurious to  health.  The  information  was  laid  under  another  section,  which  he  read.  The  question  was 
whether  the  defendant  sold  plum-jam  in  accordance  with  the  demand  of  the  purchaser,  or  whether  he 
sold  a  compound.  Mr.  Strouts  said  he  still  maintained  that  **  Steer's  plum- jam  "  was  supplied.  He 
supposed  the  purchase  was  made  by  the  police  because  it  was  known  that  it  had  been  a  bad  plum  year, 
and  there  had  been  scarcely  any  plums  at  all,  and  that  real  plum-jam  oould  not  be  supplied  at  4d.  per 
pound.  There  had  been  no  fraud  shown,  nor  anything  to  the  detriment  of  the  public  or  the  prejudice 
of  the  purchaser,  and  therefore  he  asked  the  Bench  to  dismiss  the  case.  Besides,  even  if  there  had  been 
a  technical  infringfement  of  the  Act,  he  contended  that  under  Section  25,  the  defendant  was  not  liable, 
because  he  was  protected  by  a  warranty  (produced)  from  the  person  from  whom  he  purchased  the  jam. 
In  reply  to  the  Bench,  Superintendent  Mayne  said  this  was  the  first  time  defendant  had  been  sunmioned 
under  this  Act.  Other  goods  purchased  of  Mr.  Mallett  were  found  on  analysis  to  be  perfectly  pure. 
The  Chairman  said  the  magistrates  were  clearly  of  opinion  that  the  defendant  was  liable,  and  he  would 
be  fined  40s.,  and  10s.  costs.  The  maximum  penalty  was  £20.  The  Chairman  also  intimated  that  it  was 
a  question  for  the  defendant  to  consider  whether  he  had  any  remedy  against  the  wholesale  merchant. 
The  money  was  at  once  paid.  It  transpired  during  the  hearing  of  the  case  that  several  tons  of  jam 
manufactured  by  Steer,  of  Maidstone,  and  labelled  precisely  in  the  same  manner  as  were  the  bottles 
sold  by  Mr.  Mallett,  are  held  at  the  present  time  by  tradesmen  in  Sittingboume  and  Milton. 

REFUBiKa  TO  Sbbvb.— AicusiKa  Casb, — ^At  the  Heading  Borough  Bench  yesterday,  before  C. 
Smith,  Esq.  (in  the  chair),  and  J.  Simonds,  Esq.,  Mr.  John  Simmonds,  limdlord  of  the  Little 
Crown,  Southampton  Street,  was  summoned  for  refusing  to  sell  a  quantity  of  gin  to  Mr. 
W.  H.  Boberton,  the  duly  appointed  Inspector  of  Nuisances,  whose  duty  it  also  is  to  obtain 
samples  for  analysis  under  the  Food  and  Drugs  Act.  Mr.  Roberton  stated  that  on  the  28th  of 
December  he  went  to  the  defendant's  house  and  purchased  4d.  of  gin,  which  was  served  him  by 
Mr.  Simmonds,  he  (defendant)  placing  it  in  a  bottle  he  handed  him.  Witness  told  him  he 
wanted  the  gin  for  analysis,  and  offered  to  divide  it  with  him.  Defendant  said  he  did  not  under- 
stand it,  and  witness  repeated  the  words,  and  also  told  him  that  if  he  (defendant)  doubted  the  analysis 
of  the  public  analyst,  the  portion  he  kept,  and  that  he  (witness)  kept,  would  be  sent  to  London. 
Defendant  then  said  '^  You  have  bought  it,  it  is  yours."  Witness  said  **Then  you  don't  want  it 
divided  ?  * '  Witness  then  took  a  label  from  his  pocket,  and  wrote  the  name  of  the  landlord  and  the  house 
on  it.  Witness  put  the  bottle  on  the  counter,  and  Mr.  Simmonds  left  the  room,  but  returned  with  Mrs. 
Simmonds,  who  took  up  the  bottle  and  read  the  label.  She  said  to  Mr.  Simmonds  *^  What  is  this  P  "  and 
defendant  replied  **  I  don't  know,  but  this  man  is  going  to  do  something  with  the  gin."  Mrs.  Simmonds 
looked  in  his  bag  and  said  he  had  not  been  to  any  other  houses,  and  what  business  had  he  there,  adding 
'Tou  shan't  have  the  gin."  She  had  the  bottle  in  her  hand,  and  witness  said  *' Don't  do  that,  or 
you'll  be  breaking  the  law."  Mr.  Simmonds  then  asked  him  what  authority  he  had,  adding  **  If  you 
had  come  in  like  a  man,  and  told  me  who  you  were,  and  not  in  this  sneaking  manlier,  you  woidd  have  had 
the  gin."  Witness  asked  him  several  times  for  the  gin,  but  he  refused.  Witness  told  him  that  if  he 
did  not  give*him  the  gin,  he  should  call  in  a  policeman,  but  defendant  said  he  ooold  call  in  whom  he  liked, 
he  would  have  no  gin  there.  Witness  told  him  he  was  appointed  by  the  Sanitary  Authority  to  get 
samples.  Mrs.  Simmonds  emptied  the  bottle  into  a  glass.  Witness  called  in  a  policeman. — Cross- 
examined  ;  After  the  gin  was  emptied  out  he  asked  for  the  gin  again.  Mm.  Simmonds  washed  the 
label  off  the  bo^e,  handed  it  back  to  him,  and  threw  down  the  fourpence,  saying  **  You'll  have  no  gin 
here."  He  was  positive  he  asked  for  the  gin  in  the  presence  of  the  policeman. — P.C.  Jordan  corrobo- 
rated Mr.  Boberton  as  to  his  asking  for  the  gin,  and  Mr.  and  Mrs.  Simmonds  refusing.— Mr.  Creed,  in 
defence,  argued  that  no  offence  had  been  committed.  There  was  a  complete  sale  of  the  gin,  and  if  any 
offence  had  been  committed,  it  was  by  Mrs.  Simmonds,  who  took  unlawful  possession  of  it.  If  the 
magisti»tes  were  against  him,  he  hoped  they  would  inflict  a  smaU  penalty. — ^The  Bench  said  they  must 
convict,  but  as  this  was  the  first  offence  of  the  kind  that  had  come  before  the  Reading  magistrates  they 
would  inflict  the  nominal  penalty  of  lOs.  and  9s.  6d.  costs.  Mr.  Simmonds  had  rendered  himself  liable 
to  a  fine  of  £10,— Jicuttinff  Obtervcr,  2nd  February,  1884. 
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CoBX  Fouos  OmoB.— (Before  Dr.  Wycherley,  Heesn.  A.  H.  Mitdhell,  R.M.,  and  James  Ogilvie). 
Hr.  Deyoe  appeared  on  behalf  of  the  Corporation  to  proeecute  several  persons  under  the  Adulteration  of 
Food  Aot  (38  and  39  Yiot.)  for  selling  adulterated  ooffee.  The  ftrst  case  was  against  Mr.  George  O'Brien, 
123,  Shaodon  Street,  for  selling  coffee  adulterated  with  37  per  cent,  chicory.  Mr.  Deyos  produced  the 
certificate  from  Mr.  Burrell,  the  analyst,  stating  that  the  coffee  contained  37  per  cent,  of  chicory  and 
other  foreign  matter.  The  defendant  said  he  had  two  assistants  in  his  shop,  one  of  whom  attended  to 
the  grocery  department  on  this  particular  day,  and  having  no  knowledge  of  what  she  was  doing,  mid 
the  coffee  without  affixing  the  label.  He  always  cautioned  the  young  man  who  attended  to  write  on  the 
paper  that  it  was  a  mixture.  Their  Worships  decided,  on  account  of  the  extenuating  oifoumstances,  to 
fine  the  defendant  28.  6d.,  and  £1  costs.  Mr.  Deyos  pressed  for  a  larger  penalty,  but  the  Court  declined 
to  increase  it. 


The  next  case  was  against  Mrs.  Leslie,  94,  Lower  Glanmi^  Road,  for  selling  coffee  adulterated  with 
50  per  cent,  of  chicory  and  foreign  matter.  Mr.  A.  Julian  appeared  for  the  defendant  and  said  that  Mrs. 
Leslie's  establishment  till  reoently  had  been  managed  by  a  son  of  her's.  The  son  had  ceased  to  have  any 
connection  with  the  establishment,  and  Mrs.  Leslie  was  an  old  bedridden  woman.  On  the  occasion  of 
the  visit  of  the  Sanitary  Officer  tiiere  was  no  one  in  the  shop  but  a  little  girl.  Unless  pure  coffee  wta^ 
asked  for,  it  was  quite  common  foi  shopkeepers  to  give  this  mixture,  as  the  small  vendors  did  not  mix 
the  coffee,  it  was  supplied  to  them  in  this  mixed  state.  He  felt  certain  the  Bench  were  satisfied  that  there 
was  no  intention  on  the  part  of  Mrs.  Leslie  to  defraud.  Mr.  Deyos,  for  the  Corporation,  said  he  would 
leave  the  case  in  the  hands  of  the  Bench,  and  the  course  adopted  by  Mr.  Julian  would,  no  doubt,  mitigato 
the  offence.  He  should,  however,  state  that  on  the  day  this  sample  and  that  from  Mr.  O'Brien's  were 
taken,  others  were  also  procured ;  but  none  of  these  were  adulterated.  Mr.  Ogilvie  said  that  from  the  first, 
the  Bench  were  convinced  that  there  was  no  intention  to  defraud  in  either  case.  In  the  last  case,  in 
inflicting  a  fine  of  2s.  6d.,  aud  costs,  the  Bench  thought  they  were  satisfying  justice.  They  would  impose 
the  same  penalty  in  the  other  cases.  It  was  not,  however,  fur  to  state  that  coffee  and  chicory  were  sold 
to  the  small  dealers  for  pure  coffee,  because  it  was  bought  from  wholesale  dealers  in  tins,  each  tin  stating 
that  it  was  a  mixture  if  such  was  the  case. 


'<  PuBE  Dutch  Butteb." — ^Henry  Nicholson,  grocer,  carrying  on  business  in  Manchester  Road, 
was  charged  with  an  offence  against  the  Food  and  Drugs  Act.  Mr.  W.  T.  McG^wen  (Town  Clerk) 
prosecuted,  and  Mr.  C.  L.  Atkinson  defended.  The  Town  Clerk  stated  that  the  case  had  been  previously 
before  the  Court,  when  it  was  adjourned  to  enable  Mr.  Atkinson,  on  behalf  of  the  defendant,  to  have 
the  article  in  respect  to  which  the  summons  was  issued  analysed  by  the  Government  officials  at  Somerset 
House.  A  sample  was  accordingly  submitted  for  analysis,  and  t^e  report  was  now  before  the  Court. 
Mr.  Mossman  (Magistrates'  Cleik)  read  the  report,  which  was  signed  by  Dr.  J.  Bell,  Dr.  R.  Bannister, 
and  Dr.  Q.  Lewin,  certifying  that  these  gentlemen,  having  analysed  the  sample,  found  the  result  to  be 
as  follows : — "Water  13*00  per  cent. ;  curd,  1-81  per  cent.  ;  salt,  1'71  per  cent.  ;  fat,  83*48  per  cent.' 
' '  From  a  consideration  of  the  results  obtained  from  a  full  anal3r8is  of  the  fat,"  the  analysts  added,  '*  we  are 
of  opinion  that  the  sample  is  made  up  almost  exclusively  of  fat  which  ia  not  that  of  butter,  and  which  has 
apparently  been  worked  up  with  a  little  milk."  Mr.  Atkinson  said  he  should  plead  guilty  to  the  charge, 
llie  analysis  received  was  asked  for  by  his  client,  and,  unfortunately  for  him,  it  agreed  with  the  analysis 
of  the  local  analyst.  The  Town  Clerk :  Yes,  that  is  a  case  of  butter  without  a  particle  of  butter.  Mr. 
Atkinson  :  The  fat  has  not  been  found  to  be  of  a  buttery  nattire.  For  the  defence  Mr.  Atkinson  said  the 
defendant  was  perfectly  ignorant  that  an  offence  had  been  committed ;  he  was,  in  fact,  quite  taken 
aback  when  he  was  told  that "  the  butter  had  been  analysed  and  was  found  to  be  butterine."  He  had 
never  caused  butter  to  be  analysed,  and  was  perfectly  ignorant  of  what  butter  was  except  from  its 
appearance.  The  article  in  question  was  purchased  from  a  respectable  dealer  in  the  town,  the  cask  being 
branded  **Fure  Dutch  Butter,"  and  the  defendant  paid  **  pure  butter  "  price  for  it.  The  price  was 
lljd.  per  pound,  the  article  being  retailed  at  Is.  He  (Mr.  Atkinson)  therefore  contended  that  the 
defendant  had  not  any  intention  of  defrauding  the  public,  and  asked  the  Bench  to  take  this  fact  into 
consideration  in  regard  to  the  penalty  imposed.  The  defendimt  was  caUed  and  produced  an  invoice 
showing  that  the  article  was  sold  to  him  as  "  Pure  Dutch  Butter."  The  Town  Clerk  raised  an  objec- 
tion, and  sfiid  the  invoice  was  not  a  warranty.  Mr.  Tankard :  It  is  utterly  impossible  for  butter  sold 
at  Is.  per  pound  to  be  pure.  No  butter  dealer  should  ticket  an  artide  at  that  price  as  butter.  You 
can't  get  pure  butter  for  Is.  per  pound.  Mr.  Atkinson ;  I  beg  to  differ  from  your  Worships.  I  know 
we  can.    The  Bench  imposed  a  penalty  of  £5,  including  costs. 
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At  the  ICanohpster  City  Police  Court,  William  Chadwiok,  farmer,  DonnookBhaw  Farm,  near  Burnley* 
was  charged  with  supplying  milk  to  John  Hayall»  of  Hanoheeter,  retailer,  showing  by  analysis  32  per 
cent,  of  fat  abstracted.  Inspector  Edward  had  taken  samides  from  two  chums  at  Victoria  Statioa  on 
January  15th.  One  was  cold,  or  evening's  milk,  uid  this  showed  the  32  per  cent,  of  fat  abstraction ; 
the  other  was  warm,  or  moming*s  milk,  and  though  it  passed  the  standard  of  the  Society  of  Public 
Analysts,  it  showed  6  per  cent,  of  water  added  when  compared  with  a  sample  taken  from  defenduifi 
fifteen  cows  at  the  farm  by  Edward  subsequently.    Defendant  was  fined  £10  and  costs. 

At  a  Summary  Court,  Glasgow,  on  Wednesday,  before  Sheriff  Balfour,  Mr.  David  Wingate,  provision 
dealer,  2,  Kirk  Street,  Calton,  Glasgow,  was  charged  at  the  instance  of  the  sanitazy  inspector  witii  having 
on  January  9th  lost  sold  to  two  of  his  officers  1  lb.  weight  of  butter,  which  on  analysis  was  found  to 
contain  9  per  cent,  of  fat  other  than  butter  fat ;  and  he  was,  after  lengthened  evidence  for  the  defence, 
convicted,  and  fined  in  the  sum  of  £3.  Sheriff  Balfour,  in  his  deliverance,  pointed  out  that  the  prosecu* 
tion  had  very  clearly  shown  in  their  evidence  that  butterine  was  furnished  to  them  for  pure  butter,  which 
was  asked  for ;  and  he  emphatically  laid  down  for  the  guidance  of  all  dealers  in  butter  that  whmi  but- 
terine is  exposed  for  sale  the  butter  merchant  should  see  that  it  be  not  only  conspicuously  labdled  but- 
terine on  the  butts  in  which  it  is  contained,  but  also  on  the  paper  wrapper  covering.  Mr.  Boss,  of 
Patterson  and  Boss,  acted  for  the  prosecution ;  and  Mr.  Borland,  of  Messrs.  Borland,  King,  and  Shaw, 
for  the  defence. 

FOOD  ANALYSIS. 
Analysis  of  Food. — The  Manchester  and  Salford  Sanitary  Association  have  prepared  a  memorial 
for  presentation  to  the  Corporation  of  Manchester,  in  which  they  state  that  in  1879  they  approached  the 
Corporation  through  the  Analyst  Sub- Committee  by  a  deputation  which  sought  a  reduction  of  the 
charges  to  citizens  for  analyses,  with  a  view  to  inducing  the  public  to  resort  more  generally  to  this 
method  of  securing  pure  supplies  of  food,  &c.  The  Nuisance  Committee  have  as  yet  been  unable  to  see 
their  way  to  make  any  alteration  in  the  system  under  which  analyses  arc  conducted.  The  memorialists 
mibmit  that  the  present  plan  of  affording  facilities  for  analysis  at  small  fees  through  the  agency  of  the 
inspectors  under  the  Sale  of  Food  and  Drugs  Act  only,  is  calculated  to  benefit  the  community  to  a  very 
limited  degree  as  compared  with  a  system  of  allowing  citizens  to  employ  the  analyst  direct  at  small  fees, 
to  certify  as  to  the  purity  or  otherwise  of  articles  of  food  or  of  domestic  use  suspected  of  adulteration  or 
poisoning.  They  are  of  opinion  that  it  is  not  only  desirable  in  the  interests  of  the  public  health,  but  as 
becoming  the  position  of  Manchester,  that  the  city  should  possess  a  laboratory  of  its  own,  and  that  the 
whole  time  of  the  analyst,  or  at  least  that  of  one  of  his  qualified  assistants,  should  be  occupied  thereat. 
They  ask  the  Corporation  to  take  steps  to  provide  a  city  laboratory,  of  which  the  public  might  avail 
themselves  at  the  lowest  possible  fees. 


RECENT  CHEMICAL  PATENTS. 

The  following  specifications  have  been  recently  published;  and  can  be  obtained  from  the 

Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

No.  Name  of  Patentee.  Title  of  Patent.  Price 

1217    J.  F.  Schnell,  A.  Haywood, 

Jun.,  &  W.   Darbyshii^    Production  of  Gas,  for  Illuminating  and  other  purposes, 

from  Hydrocarbons,  &c 2d. 

1296    A.  S.  Brindley  &  J.  Worsnop    Apparatus  for  use  in  Crushing  Sugar-canes,  &c 6d. 

1323    "W.  "W.  Box  &  G.  Waller  , .     Apparatus  used  in  the  Purification  of  Gas 8d. 

CoBRBcnoN.— By  an  error,  Dr.  Campbell  Brown's  name  appeared  in  our  last  number  as  County  Analyst 
for  Cheshire;  it  should  have  been  Mr.  J.  Carter  Bell,  F.C.S.,  r.I.C. 

BOOKS,  &c.,  RECEIVED. 
The  Chemist  and  Druggist ;  The  Brewers'  Guardian  ;  The  British  MediCal  Journal ;  The  Pharma« 
ceuticalJoumal ;  The  Sanitary  Record;  TheMiller;  TheProvisioner;  The  Practitioner;  New  Remedies; 
Proceedings  of  the  American  Chemical  Society ;  The  Inventors'  Record ;  New  York  Public  Health  • 
The  Scientific  American ;  Society  of  Arts  Journal ;  Sanitary  Engineer  of  New  York ;  Cowkeeper  and 
Dairyman's  Journal ;  Sugar  Cane ;  Country  Brewers'  Grazette ;  The  Medical  Record ;  The  Grocers' 
Gazette;  London  Water  Supply,  by  Crookes,  Odling  and  Tidy;  Chemical  Review ;  Independent  OU 
and  Drug  Journal  and  Paint  Review ;  Science  Monthly  ;  Journal  of  the  Society  of  Chemical  Industry ; 
New  Commercial  Plants  and  Drugs,  by  T.  Christy;  The  Periodic  Law,  by  John  A.  R.  Ncwlands* 
Theoretical  Chemistry,  by  Ira  D.  Remsan. 
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Amono  the  many  attempts  at  amateiir  legislation  frequently  made  by  private  members 
of  Parliament,  probably  few  have  been  so  thoroughly  futile  as  the  Bill  introduced 
by  Mr.  Warton  to  regulate  the  sale  of  patent  medicines  which  has  been  so 
ignominiously  thrown  out  by  the  House  of  Commons.  Every  now  and  then  we  hear  of 
persons  dying  from  poisons,  purchased  under  the  guise  of  universal  remedies  for  all 
the  ills  that  flesh  is  heir  to,  and  it  is  admittedly  an  anomalous  thing  that,  while  the  sale 
of,  (say  opium)  as  opium,  is  forbidden  by  any  but  qualified  druggists,  yet  the  very  same 
drug  can  be  purchased  under  the  name  of  "So-and-So's  cough  elixir  or  soothing  powders" 
at  any  general  dealing  grocer's  shop.  But  there  is  a  danger  on  the  other  hand  of 
being  led  into  foolishness  in  the  desire  to  remedy  the  evil,  and  this  is  likely  to  be  the 
case  if  such  a  Bill  as  Mr.  Warton's  were  even  to  become  law.  By  this  measure  the  sale 
of  patent  medicines  was  to  be  restricted  to  such  as  have  been  analysed  and  found  to  con- 
tain no  poison,  and  the  duty  of  analysing  the  same  was  to  be  entrusted — ^to  whom  ?  Of 
course  any  sensible  person  would  reply.  To  a  representative  board  of  scientific  chemists 
appointed  for  the  purpose ;  but  no,  it  was  to  be  put  upon  the  shoulders  of  the  Pharma- 
ceutical Society !  We  do  not  for  a  moment  dispute  the  standing  of  this  Society  in  its  own 
place,  and  admit  that,  by  its  examinations,  it  has  done  much  to  raise  the  status  of  those 
engaged  in  selling  drugs;  but,  we  ask,  Where  is  its  means  of  carrying  out  the  duties  thus 
proposed  to  be  thrust  upon  it  ?  True,  it  has  a  laboratory  and  a  school,  not  to  mention 
a  staff  of  professors ;  but  the  manufacture  and  sale  of  proprietory  remedies  is  a  business 
in  which  large  numbers  of  persons  are  interested,  and  immense  sums  of  capital  are 
invested,  and  any  interference  with  such  interests  should  be  made  by  a  commission  of 
the  highest  chemical  talent  in  the  land.  Passing  away  from  this  part  of  the  happily 
defunct  Bill,  let  us  glance  at  the  concluding  piece  of  nonsense,  evident  at  onoe  to  the 
understanding  of  all|  in  the  hope  of  raising  a  warning  mark  for  future  would-be  legisla- 
tors. The  proprietory  article  having  been  analysed  by  the  Pharmaceutioal  Society,  and 
found  innocuous,  is  to  have  a  certificate  to  that  effect,  and  may  forthwith  be  sold  as  a  re- 
liable and  innocent  nostrum  for  evermore.  What  then  will  be  more  simple  than  for  pro- 
prietors to  omit  all  poisons  from  their  articles  until  the  certificate  is  obtained,  and  then, 
under  cover  of  this  guarantee,  put  in  and  sell  what  they  choose.  No,  if  a  Bill  is  to 
be  of  any  use  whatever,  provision  must  be  made  for  the  appointment  of  a  board  of 
experts  who  shall  be  empowered  to  analyse  and  regulate  the  sale  of  patent  medicines. 
The  aaftlysee  being  made  not  once  for  all  but  periodically,  the  samples  being  purchased 
inaaimiiarnuuiner  to  those  underthe  Sale  of  Food  and  Drugs  Act,  as  is  done  inParis.  As 
to  the  sale  of  powerful  poisons  under  a  Qovemment  stamp,  it  is  agreed  on  all  hands  that 
something  should  be  done  to  put  a  stop  to  an  evil  which  is  rapidly  becoming — in  a  similar 
way  to  alcohol — a  national  calamity.  In  common  fairness  therefore  to  the  pharmaceutical 
chemist  who  is  not  allowed  to  sell  poisons  except  imder  stringent  regulations,  we  think 
that  Parliamentary  interference  is  called  for  to  supervise  the  retailing  of  any  compound 
as  a  patent  medicine,  but  the  measure  must  be  prepared  and  brought  forward  by  persons 
who  have  a  full  knowledge  of  the  subject  in  all  its  bearings.  An  excellent  opportunity 
will  be  found  when  the  projected  amendment  of  the  Sale  of  Food  and  Drugs  Act  is 
brought  in,  and  we  conmiend  this  occasion  to  Mr.  Warton  and  those  who  act  with  him. 
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PEOCEEDINQS  OF  THE  SOCIETY  OF  PUBUO  ANALYSTS. 

An  ordinary  meeting  of  this  Society  was  held  at  Burlington  House,  Piccadilly,   on 
Wednesday  the  19th  March. 

In  the  absence  of  the  President  the  chair  was  taken  by  Dr.  Muter. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Mr.  Harland  and  Mr.  Fox  were  appointed  scrutineers  to  examine  the  ballot  papers, 
and  reported  that  the  following  gentlemen  had  been  elected  as  members: — ^Mr.  T. 
Boverton  Eedwood,  F.O.S.,  F.I.O.,  of  London,  Chemist  to  the  Petroleum  Association ; 
Mr.  E.  W.  Martin,  of  New  York,  Analytical  Chemist ;  Mr.  J.  Laker  Maomillan,  F.O.B., 
of  Calcutta  Analytical  Chemist. 

The  following  gentleman  was  proposed  as  a  member,  and  will  be  balloted  for  at  ike 
next  meeting:— Mr.  F.  Woodland  Toms,  F.C.S.,  F.I.C.,  of  St.  Heliers,  Jersey,  Official 
Analyst  to  the  States  of  Jersey. 

The  following  papers  were  read  and  discussed : — 

"  On  the  Analysis  of  Butter,"  by  J.  A.  Wanklyn  and  W.  Fox. 

"  On  the  Analysis  of  Condensed  Mares'  Milk,"  by  Dr.  P.  Vieth. 

The  meeting  was  then  made  special  in  order  to  consider  certain  alterations  in  the 
rules  referring  to  Associates  of  the  Society. 

The  Chaibmak  said  that,  in  laying  before  the  meeting  the  ideas  of  the  Oounoil 
upon  the  subject  in  hand,  he  would  first  call  their  attention  to  page  1 0  of  the  rules  of 
the  Society  relating  to  Associates  where  would  be  found  the  following  words  : — "  Asso- 
ciates shall  be  recommended  to  the  Society  by  the  Council  and  shall  be  elected  in  the 
same  manner  as  members,  but  for  a  period  of  three  years  only,  at  the  expiration  of 
which  time  they  may  be  again  recommended  for  election."  This  clause  appeared  to  the 
Council  to  require  alteration,  as  one  could  not  easily  imderstand  Why  a  gentleman  com- 
petent to  be  admitted  as  an  Associate  should  not  be  still  more  so  after  he  had  held 
that  position  for  three  years.  It  was  therefore  considered  by  the  Council  to  be 
advisable  that  in  future  this  re-election  should  be  abolished,  and  indeed  as  a  matter  of 
fact  no  re-election  had  ever  practically  taken  place.  Associates  entering  business  on 
their  own  account  should  also  in  future  be  elected  members  as  a  matter  of  course. 
Another  point  the  Council  desired  to  recommend  to  the  Society  was  that  the  Associate's 
subscription  should  be  raised  from  5s.  to  lOs.  6d.  The  present  small  amount  did  not  even 
cover  the  cost  of  an  Associate  to  the  Society.  They  had  all  the  privileges  of  members, 
except  voting)  and  received  all  proceedings  and  secretarial  communications,  and  he  did 
not  doubt  that  their  Associates  would  willingly  consent  to  this  small  increase.  Having 
thus  laid  the  matter  before  them  for  discussion  he  left  the  rest  in  the  hands  of  those 
present. 

Mr.  Allen  suggested  an  addition  to  the  proposed  alteration,  which  would  make 
Associates  of  a  certain  standing  eligible  for  membership,  as  it  seemed  hard  that  a 
really  competent  chemist  could  not  become  a  member  merely  because  he  was  not  in  busi* 
ness  for  himself,  but 
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The  Ohairman  ruled  that  to  be  a  qaeBtion  as  to  the  status  of  members,  and  the  point 
before  them  was  limited  to  that  of  Associates. 

Mr.  Johnstone  thought  it  would  be  a  breach  of  faith  towards  the  old  Associates 
to  alter  the  rules,  and  their  consent  to  pay  the  increased  subscription  should  first  be 
obtained. 

Mr.  Stewabt  (one  of  the  oldest  Associates)  said  that  he  for  one  had  never  been 
re-elected  an  Associate,  and  therefore  he  supposed  that,  legally,  he  was  not  one  now, 
aliliough  the  Secretary  had  just  taken  his  subscription  of  58.  (Laughter.)  He  thought 
it  was  exceedingly  unfair  that  Associates  should  be  asked  to  double  their  subscriptions, 
and  then  be  told  that  they  had  no  yote  upon  the  matter,  and  he  considered  that  to  be 
taxation  without  representation.  However,  he  for  one  would  not  personally  object  to 
pay  the  increased  subscription,  as  the  Associates  did  not  want  to  be  considered  as  paupers 
upon  the  funds  of  the  Society.  He  would  earnestly  press  upon  the  Council  the  advisa- 
bility of  letting  Associates  of  three  years'  standing  be  proposed  and  elected  as  members. 

Some  further  discussion  having  ensued  : — 

Mb.  Allen  moved,  and  Db.  Yieth  seconded,  that  all  the  words  after  **  but ''  in  the 
last  paragraph  but  one  on  page  10  of  the  rules  of  the  Society  be  struck  out,  and  the 
following  inserted  in  their  place,  viz. ;  <'  shall  .cease  to  be  Associates  on  entering  into 
practice  on  their  own  accounts." 

Mr.  Stokes  moved,  and  Mr.  Fox  seconded,  as  an  amendment,  **  That  the  (Council 
consult,  by  circular,  the  Associates,  and  with  the  replies  take  into  consideration  the 
whole  question  of  the  status  of  both  Associates  and  Members." 

The  On  Amy  AN,  however,  ruled  that  this  was  no  amendment,  but  a  totally  fresh 
proposition. 

Mr.  Hehneb  remarked  that  Associates  might  be  satisfied  with  the  assurance  that 
Hlo  whole  question  of  membership  would  shortly  be  considered,  whereupon : — 

Mr.  Stokes  moved  and  Mr.  Fox  seconded,  **  the  previous  question,"  which  amend- 
ment was  put  to  the  meeting  and  negatived  by  a  majority  of  4,  and  Mr.  Allen's 
proposal  having  been  put  as  a  substantive  motion  was  carried. 

Dr.  Yieth  moved  and  Mr.  Hehneb  seconded,  that  the  words  ''  five  shillings  "  in 
the  last  paragraph  on  page  10  be  altered  to  ten  shillings  and  sixpence,  whereupon : — 

Mr.  Allen  moved  and  Mr.  Johnstone  seconded,  as  an  amendment,  that  the  entire 
paragraph  be  omitted  and  the  following  inserted :  "  All  Associates  elected  or  re-elected 
after  the  19th  March,  1B84,  shall  pay  an  annual  subscription  of  ten  shillings  and 
sixpence." 

On  being  put  to  the  meeting  this  amendment  was  carried,  and  afterwards  confirmed 
aa  a  substantive  motion. 

Many  Associates  were  present,  but  by  the  rules  of  the  Society  took  no  part  in  the 
voting. 

The  next  meeting  of  the  Society  of  Public  Analysts  will  be  held  at  Burlington 
House,  on  Wednesday,  the  16th  April.  A  special  meeting  will  also  be  held  to  confirm 
the  alterations  in  the  rules  a»  approved  by  the  meeting  just  reported. 
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NOTES  ON  MILK,  CEEAM,  SKIM  MILK,  AND  BUTTERMILK. 

By  Dr.  P.  Vieth,  F.C.S. 

The  following  notes  refer  almost  entirely  to  work  done  in  the  laboratory  of  the  Ayles- 
bury Dairy  Company.  As  I  have  done  in  tiie  previous  two  years,  I  should  like,  in  the 
first  place,  to  give  you  a  summary  of  the  work  done,  and  the  chief  results  arrived  at, 
during  the  year  1883.  No  essential  alterations  have  taken  place,  either  in  the  c(mtrolling 
system  carried  out,  or  in  the  analytical  methods  employed,  and  as  I  have  dwelt  upcm 
these  points  at  some  length  in  my  former  reports  (Thb  Akaltst,  April,  1882,  and 
March,  1883),  I  shall  speak  rather  briefly  with  regard  to  this  part  of  my  present 
paper. 

/.  The  work  done  in  the  lahoratoty  of  the  AyleBhury  Dairy  Company  daring  the  year  1883. 

The  total  number  of  analyses  made  in  1883  is  15,005,  against  8,817  in  1881,  and 
12,430  in  1882.  This  total  comprises  in  round  figures  14,000  milk  samples,  and  850 
cream  samples,  the  rest  being  made  up  by  analyses  of  skim  milk,  buttermilk,  butter, 
and  some  others. 

Of  all  the  milk  samples  analysed,  ^660  were  taken  on  the  arrival  of  the  milk  in  the 
company's  dairy,  and  before  it  was  sent  out.  The  monthly  averages  of  these  analyses 
are  given  in  the  following  table : — 

Table  1. 
Monthly  Averages  of  Milk  Analyses, 

1833.  Spec.  grav.              Total  solitLi.  Fat.  Solids  not  fat. 

.Tanuary  ..  1*0320  ..  Vl'H  ..  3-63  ..  9-31 

February  ..  10320  ..  12*89  ..  Z'hl  ..  9*32 

March  ..  1*0319  ..  12*83  ..  3*46  ..  9*37 

April  ..  1*0320  ..  12*69  ..  3*32  ..  9*37 

May  ..  1*0322  ..  12*74  ..  3*26  ..  9*48 

June  ..  1*0324  ..  12*67  ..  3*28  ..  9*39 

July  ..  1*0320  ..  12*77  ..  3  41  ..  9*36 

August  ..  1-0319  ..  12*91  ..  3*48  ..  9*43 

September  ..  1*0326  ..  13*19  ..  3*65  ..  9*64 

October  ..  1*0329  ..  13*34  ..  3*63  ..  9*71 

November  ..  1*0326  ..  13*41  ..  3*74  ..  9*67 

December  ..  1-0326  ..  13-20  ..  8*67  ..  9-53 


Yearly  average        10323         ..         12*97         ..         3*50         .,        9*47 
The  average  composition  of  the  milk  received  in  1883  was,  practically  speaking, 
the  same  as  in  the  previous  year,  the  corresponding  figures  for  1882  being : — Spec,  grav., 
1-0319;  total  solids,  1303;  fat,  3-52;  solids  not  fat,  9-51. 

The  specific  gravity  falls  almost  without  exception  between  1*030  and  1*034;  in 
proportionately  very  few  instances  the  total  solids  were  below  12  per  cent.,  the  fat  below 
3  per  cent.,  and  the  solids  not  fat,  below  9  per  cent. 

There  were  4,130  milk  samples  analysed,  which  had  been  taken  by  the  company's 
own  inspectors  from  the  men,  when  working  their  rounds.  The  result  of  these  analyses 
in  almost  every  instance  closely  resembled  those  obtained  by  analysing  the  samples  pre- 
viously mentioned,  proving  that  the  latter  had  been  properly  taken,  and  that  there  occur 
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in  yery  exceptionable  cases  only  noticeable  cbanges  during  the  distribution  of  the  milk, 
a  work  occupying  from  three  to  four  hours.  I  had  the  averages  drawn,  of  all  the  analyses 
of  samples  taken  by  the  inspectors  for  the  months  of  January,  February,  and  March. 
They  were  found  to  be  ae  follows : — 


Total  solids. 

Fat. 

SolicU  not  fat. 

Total  solidfl. 

Fat. 

Solidfl  not  fat. 

January 

..     12-84     .. 

3-60 

. .     9*34  against 

..     12-94     . 

3-63 

..     9-31  as  given 

February 

..     12-7»     .. 

3-41 

..     ^38      „ 

.     12-89     . . 

3'6r 

. .     9-32        in 

March 

..     12-76     .. 

3-31 

..     9-44      „ 

..     12-83     . 

3-46 

. .     9-37  Table  I. 

There  are,  however,  exceptions  to  this  rule,  and  you  will  remember  that  I  brought 
such  an  exceptional  case  tmder  your  notice  some  time  ago  (Tub  Akalyst,  January, 
1883).  To^y  I  am  in  a  position  to  record  a  rimilar  case*  The  milk,  from  a  certain 
farm,  was  sent  out  with  the  morning  delivery,  having  been  well  mixed  previously.  Its 
oomposition  was  then: — Total  solids,  12*4;  fat,  3-3;  solids  not  fat,  9*1.  A  sample 
taken  in  the  street  by  one  of  the  company's  inspectors  at  7*10  o'dock  contained : — Total 
solids,  11*3  ;  fat,  2*2 ;  solids,  n.  1,  9*1.  On  the  following  day  the  milk  from  the  same 
faim,  before  being  sent  out,  was  of  the  following  composition : — ^Total  solids,  12*2 ;  fat,  3*2 ; 
aoL  n.  f .,  9*0 ;  and  a  sample  taken  on  ihe  round  at  7*20  o'clock  contained : — ^Total  solids, 
11*2 ;  fat,  2*1 ;  sol.  n.  f.,  9*1.  When  put  aside  in  a  cremometer  this  milk  threw  up 
quite  a  distinct  layer  of  cream  within  the  unusually  short  time  of  half  an  hour.  The 
milk  was  not  sent  out  any  longer,  but  used  for  the  production  of  cream. 

The  control  over  the  cream,  partly  received  from  farmers,  partly  separated  by 
centrifugal  power  in  the  company's  own  creameries,  was  much  more  extended  during 
the  last  year.  530  samples  of  cream  have  been  analysed  after  the  same  had  been 
received  in  the  dairy.    The  monthly  averages  of  these  analyses  are  given  in  Table  II. 


Tablb  n. 

Monthly  Averages  of  Cream  Analym 

, 

1883. 
January 
Febnuuy 
March 

TotSoUds 
39-8 
41-6 
39*8 

Fat. 
32-8 
34-7 
32*8 

SoUd8n.f. 
7*0 
6*9 
7*0 

April  .. 
May    .. 
June   .. 

41*7 
44*6 
46*8 

34-9 
38-1 
40*5 

6-8 
6-0 
6-3 

Jnly    .. 
August 
September 
October 

44-2 
47*4 
42-9 
40-4 

37-6 
41-1 
36-2 
33-4 

6-6 

6-3 

.        6-7 

70 

November 

39-2 

32- 1 

7-1 

December 

38-9 

31-8 

7-1 

42-3 


36-5 


6*8 


Yearly  Average 

These  figures  include  the  analyses  of  cream,  destined  to  be  churned  into  butter  and 
containing  less  fat,  than  the  cream  supplied  to  the  customers.  Of  the  latter  290  samples 
were  analysed,  and  the  fat  was  found  to  amount  generally  from  36  to  40  per  cent. 

So  much  about  the  general  work  done  in  my  laboratory,  and  now  to  some  special 
points. 
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n.  Milk. 

I  have  pointed  out  seyerol  times,  that  I  think  a  great  deal  of  taking  the  epeoific 
gravity  of  milk  samples  to  be  tested.  In  fact  it  is  a  test  initself,  as  it  may  be  taken  for 
granted  that  the  specific  gravity  of  dairy  milk,  i.e.j  the  mixed  yield  of  not  less  than  five 
cows  in  normal  condition,  always  faUs  within  the  limits  of  1'029  and  1*034.  If  ascer- 
tained by  means  of  a  lactometer,  i .0.,  a  hydrometer  with  a  short  scale  specially  adapted  to 
the  purpose,  the  specific  gravity  of  milk  is  found  with  the  least  possible  amount  of 
trouble  and  in  the  shortest  time:  It  is  true,  that  thid  specific  gravity  of  milk  is  lowered 
down,  not  by  the  addition  of  water  only,  but  that  an  abundance  of  cream  has  quite  the 
same  effect ;  but  certainly  veiy  littie  experience  is  wanted,  to  distinguish  between  a 
super-ridi  and  a  watered  milk.  On  the  other  hand,  a  nonnal  specific  gravity  does  not 
prove  that  the  milk  has  not  been  tampered  with ;  it  may  be,  moreover,  adulterated  in  two 
directions,  skimmed  and  watered.  That'would  be  easily  found  out  by  knowing,  besides 
the  specific  gravity,  one  item  regarding  the  composition,  the  amount  of  total  solids  or  of 
fat  present.  With  regard  to  the  latter,  we  have  methods,  which  give  very  reliable 
results  in  the  short  time  of  fifteen  or  thirty  minutes,  and  in  fact  this  time  suffices,  to 
form  a  pretty  correct  opinion  on  any  given  sample  of  milk. 

This  is  altered  directiy,  when  the  milk  has  turned  sour.  Taking  the  specific  gravity 
by  means  of  the  lactometer  is  rendered  impossible,  and  the  employment  of  the  speci&c 
gravity  bottie  or  the  Sprengel's  tube  is,  to  say  the  least,  in  this  case  troublesome  and 
time-taking.  Again,  taking  proper  samples  for  analytical  determinations  has  become 
more  difficult;  in  short,  nobody  would  be  prepared  to  pass  an  opinion  on  such  a  sample 
in  so  short  a  time  as  in  the  case  of  an  .undecomposed  milk.  As  it  is  ~a  very  easy  thing 
to  separate  the  whey  from  sour  milk,  I  thought  it  worth  while  to  try,  whether  the  whey, 
or  more  precisely  speaking,  the  specific  gravity  of  whey  from  sour  milk,  might  be  of 
some  use  in  deciding  the  questions,  whether  the  corresponding  milk  had  been  watered 
or  not. 

In  the  first  place  it  was  necessary  to  find  out  the  normal  specific  gravity  of  whey 
obtained  from  sour  milk.  For  that  puzpose  one  half  pint  of  milk,  contained  in  a  tin  can, 
was  kept  in  the  laboratory  until  it  had  become  thick ;  tlus  generally  set  in,  after  two  days 
had  elapsed.  I  may  remark,  that  the  experiments  were  carried  out  during  tlie  warmer  time 
of  the  year.  When  the  milk  was  coagulated,  the  tight  fitting  lid  of  the  can  was  shut 
down  and  the  can  kept  in  hot  water  of  about  150^  F.  until  separation  of  the  whey  had 
taken  place.    The  whey  was  then  filtered  off  and  its  specific  gravity  ascertained. 

In  order  to  avoid  the  necessity  of  bringing  the  temperature  to  a  certain  point,  four 
series  of  experiments  were  made,  with  a  view  to  determine  the  influence  of  tempera- 
ture on  the  specific  gravity  of  whey,  and  it  was  found,  that  for  every  degree  increase  in 
the  temperature  the  specific  gravity  decreases  as  much  as  0'00017.  A  diff erenoe  at 
higher  or  lower  temperatures  could  not  be  noticed.  All  the  following  statements  refer 
to  a  temperature  of  60°  F. 

There  were  altogether  sixty  samples  of  milk  treated  in  the  manner  described  before. 
The  specific  gravity  of  the  whey  obtained  varied  from  1*0280  to  1*0302.  Notwithstanding 
the  rather  extensive  number  of  samples,  they  still  suffer  from  a  deficiency.    All  the  milk 
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operated  upon  was  rather  ridi,  the  total  aolide  numing  up  as  high  as  14*38  percent » 
•ad  in  one  single  ease  only  eoming  down  below  12*6  per  cent. ;  the  specific  grayitj 
▼aried  from  1*084  to  1*083. 

I  cannot  say,  that  in  erexy  instance  a  variation  in  the  specific  gravity  of  the  milk  is 
reflected  in  the  specific  gravity  of  the  corresponding  whey ;  on  the  whole,  however,  it 
was  found,  that  there  exists  some  relation  between  the  two  specific  gravities.  Whenever 
the  specific  gravity  of  the  milk  is  1*088  or  higher,  the  specific  gravity  of  the  whey  is 
found  to  be  on  the  average  above  1  -029,  and  a  specific  gravity  of  milk  from  1  -032  to  1  -033 
corresponds  with  a  specific  gravity  of  the  whey  of  from  1*0285  to  1*0290.  Continuing 
this,  one  may  expect  that  in  case  the  specific  gravity  of  milk  comes  down  to  1*030,  that 
of  the  whey  wiU  be  1*028,  but  the  latter  wiU  certainly  not  fall  below  1*027. 

Of  course,  the  length  of  time  the  milk  or  whey  has  been  kept,  or  more  precisely 
the  progress  of  the  alcohdic  fermentation,  must  influence  the  specific  gravity  as  weU, 
This  influence  was  investigated  into,  side  by  side,  with  the  influence  of  the  addition  of 
different  quantities  of  water  to  the  milk.  Three  series  of  experiments  were  carried  out, 
all  in  the  same  manner,  with  the  only  exception  that  in  two  of  them  skim  milk,  in  the 
third  one  whole  milk,  was  employed.  In  each  series  the  following  six  samples  were 
operated  upon : — 

1.  Milk,  oaaein  predpitated  with  aoetio  miM, 


*•        1 

s. 

t,    eontaining   6  per  dent,  of  added  water. 

4.      , 

r»             n           10                 „             „ 

6. 

1              ty            25                   II              „ 

6. 

>t             i>           25                 11             „ 

aoetioadd. 

caaein  predi^tated  with 

After  the  milk  had  become  sour  and  the  casein  coagulated,  the  whey  was  separated 
as  described  befcMrOi  and  the  qpecific  gravity  of  the  whey  thus  obtained,  determined 
several  times  during  a  fortnight's  time.  The  following  table  contains  the  average 
figures  of  the  three  series  .*— 

Table  m. 

Speeifie  Ora/city  6f  Whey. 


■tffe 

UtDar 

anlDar 

fOiDftr 

801  Dar 

Utii  D«r 

1. 

10305 

10304 

10301 

1*0301 

1*0261 

2. 

, , 

1.0295 

1-0W4 

1*0291 

1*0260 

3. 

.  a 

1*0284 

1-0283 

10274 

• » 

4. 

•  • 

1*0269 

1*0265 

1.0256 

. . 

6. 

■  • 

1*0222 

1-0219 

1*0218 

10181 

6. 

1*0230 

10228 

1*0226 

1*0228 

. . 

To  point  out  the  most  important  facts  only,  shown  by  these  figures,  we  find  that  the 
alcoholic  fermentation  proceeds  rather  slowly  durbg  the  first  week,  but  influences  the 
speeifie  gravity  of  whey  considerably  after  a  second  week  has  elapsed.  The  presence 
^en  of  tilie  very  small  quantity  of  acetic  acid  seems  to  have  the  efteci  of  retarding 
aleohoNc  fermentation.  The  addition  of  water  to  the  milk  is  shown  distinctly  by  the 
wpedSe  gravi^  of  the  whey.  It  is  true,  that  an  addition  of  5,  and  even  of  10  per  cent.. 
of  water  does  not  in  every  case  bring  the  specific  gravity  of    whey  down  under  the' 
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supposed  limit  of  1;027.    But  this  iaot  oaanot  murpriBei  for  we  all  know  yezy  well,  that 
employing  eren  the  most  ekborate  and  exact  pxooess  cl  analysis  we  may  be  imaUe  to  t 
condemn  a  milk  which  has  been  watered  to  the  same  extent.   . 

I  believe,  that  taking  the  speoifio  gravity  of  whey  obtained  from  sour  milk  may  be 
useful  in  some  case  or  other,  and  permit  us  to  form  an  opinion  on  the  milk  concerned, 
especially  90,  when  particulars  are  knpwn  as  to  ho^  and  how  long  the  nulk  had  been 
kept., 

m.  Obxax. 

Idk,  if  left  standing  quietly  for  some  time,  throws  up  a  layer,  which  differs  from 
the  original  milk  chiefly  by  its  richness  in  fat,  and  which  is  called  cream.  Everybody 
knows  that,  and  we  know  very  little  more.  I  should  be  quite  at  a  loss  what  to  say 
if  the  simple  question  were  put  to  m^ :  "How  much  fat  must  be  present  in  milk  so  as  to 
say  that  a  sample  of  milk  is  cream  ?  "  I  have  seen  so-called  cream  containing  scarcely 
more  fat  than  a  good  rich  milk|  and  on  the  other  hand,  products  containing  almost  as 
much  fat  as  butter. 

The  value  of  cream,  as  far  as  composition  is  concerned,  depends  chiefly,  not  to  say 
entirely,  upon  the  quantity  of  fat  present.  As  with  the  increase  of  fat  the  specific 
gravity  must  decrease,  it  should  be  possible  to  make  a  rough  estimation  of  the  fat  in 
cream  by  ascertaining  the  speoiflc  gravity.  But  cream  gets  with  the  increasing  degree 
of  concentration  thicker  and  thicker,  and  taking  the  specific  gravity  becomes  trouble- 
some, and  the  use  of  an  hydrometer  impossible.  If  the  cream  is  not  sour,  one  may  restore 
a  higher  degree  of  fluidity  by  heating  it  up,  and  I  have  made  some  experiments  with  a 
view  to  ascertain  the  influence  of  variations  in  the  temperature  and  in  the  quantity  of 
fat  upon  the  specific  gravity. 

I  f otrnd  that  pure  sweet  cream,  containing  40  per  cent,  of  fat  shows  at  a  tempera- 
ture of  175°  F.,  a  speoifio  gravity  of  0*960,  and  that  a  difference  bi  tibe  temperature  of 
10**  F  causes  a  difference  of  0*004  in  the  specific  gravity,  and  further,  that  a  difference 
of  10  per  cent,  in  the  amount  of  fat  iis  equal  to  a  difference  of  0*015  in  the  f;pecific 
gravity  ;  thus,  the  specific  gravity  of  cream  is  as  follows : — 


Cream  ^ith 

80 

40 

60peroait.offBt. 

St  186*F. 

0-071 

..      0-066 

.        0-041 

»  175  „ 

0-076 

..       0-060 

0-046 

„  166  „ 

0-070 

..       0-064 

0-040 

I  should  like  to  be  dearly  understood  that  I  bring  thes§.  figures  before  you  simply 
as  a  contribution  to  our  knowledge  of  cream,  and  not  as  a  general  method  for  testing  the 
same.  It  may  be  useful  under  certain  circumstances  to  take  the  specific  gravity  in  this 
manner,  but  certainly  not  in  the  chemical  laboratory. 

Of  course,  the  most  exact  way  to  ascertain  the  fat  is  extracting  it  in  Soxhlet'a 
apparatus.  It  may,  however,  happen  that  an  indirect  estimation  is  preferred  to  the 
direct  one.  There  is,  for  instance,  no  doubt  that  in  a  certain  time  <me  can  ma)^  more 
determinations  of  total  solids  than  of  fat ;  the  former  are  less  troublesome,  and  besides, 
less  costly. 
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We  hdswB  said  before,  fliat  cream  difien  from  milk  chiefly  by  ^e  increased  amount 
•f  fat  praeent  Tliat  is  tme,  b«t  is  not  the  whole  tmth.  The  fat  globules  of  mUk  are 
floating  in  the  serum,  and  the  latter,  wheire  it  envelopes  the  globules,  is  more  concentrated; 
it  contains  the  albuminoids  in  a  higher  propcnrtion.  Supposing  a  milk  contains  3  per  cent* 
of  fat  and  97  per  cent,  of  serum,  the  latter  consisting  of  9  per  cent,  of  non-fatty  sdids, 
and  88  per  cent,  of  water;  100  parts  of  serum  would  contain  then  9*28  parts  of  non* 
fatty  solids.  If  cream,  containing  50  per  cent,  of  fat,  would  be  separated  from  this  milk, 
the  60  parts  of  serum  would  not  contain  one-half  of  9*28,  that  is,  4*64  parts  of  non-fatty 
solids,  but  about  1  part  more.  Basing  upon  fliia  speculation,  I  have  drawn  up  a  table 
for  theeahmlation  of  fat  in  cream  from  the  iotal  soUds,  of  which  I  give  you  here  a 
limited  nuoiber  of  figotes  >^ 

,     Tabli  IV. 
CahuUii0H  rf  Fai  in  Cream  fr^m  Total  8olidi. 
'  •'  '  ^     OUoaktei 

€-• 
5-6 
60 
6-6 
70 
7-5 
8-0 
8*6 
0*0 

In  order  to  ascertain  how  far  this  table  agrees  with  actual  facts,  a  series  of  cream 
samples — ^22  altogetjier — were  analysed,  and  the  results  obtained  compared  with  the 
figures  of  the  table.  The  total  soUds  were  determined  by  keeping  about  3  grams  of 
cream  in  a  platinum  capsule  for  six  hours  on  a  steam  bath,  and  for  other  six  hours  in 
a  hot  air  bath,  at  a  temperature  of  from  206  to  215^  F.  To  determine  the  fat,  about  6 
grams  of  cream  were  miked  with  plaster  of  Paris,  brought  to  dryness,  the  diy  powder 
put  ina  paper  capsule  and  exhausted  in  Soxhlef  s  apparatus^  The  results  are  given  in 
the  following  table  :— 

Tabw  V. 
Analyse$  of  Cream* 


TolaltoUds. 

At. 

60*0 

66*0 

66*0 

49*6 

60*0 

44*0 

46*0 

38*6 

400 

83*0 

36-0 

^7*6 

300 

22*0 

260 

16*6 

20*0 

11*0 

Ko. 

TotelioUdi. 

nt 

Ikt. 

Ditf«nDOi 

I 

40-9 

84*1 

840 

—  01 

2 

.    ..        480 

41*0 

41*8 

..        +0*8 

8 

69*9 

66  2 

64*9 

..        -0*3 

4 

88^8 

26*6 

26*2 

..        +0-7 

6 

31*4 

24*0 

28*6 

..        --0*6 

6 

60*6 

66*8 

66*7 

—  1*1 

7 

..        47*1 

40*4 

40*8 

..        +0*4 

8 

63*4 

68*8 

68*7 

.        -0*1 

0 

26*1 

18*1 

17*7 

—  0*4 

10 

42*9 

86*9 

86*2 

+  0*8 

11 

66*6 

60*9 

61*1 

.        -  -  0*2 

12 

47*1 

40*4 

40-8 

-  -  0*4 

18 

63*4 

68*8 

68*7 

—  01 

14 

..        80*7 

22-8 

22*8 

0*0 

16 

86*6 

29*6 

29*8 

—  0*2 

16 

46*7 

87*6 

89*3 

+  1*8 

17 

88*6 

81*2 

81*6 

.         -.0^3 

18 

67*8 

62*3 

62*6 

,        +0*8 

10 

89*0 

82*2 

31*9 

—  0*3 

20 

.*        46-7 

40*1 

40*4 

.        +0*3 

21 

87-2 

29*9 

29*9 

.             00 

23 

46*8 

400 

40*6 

+  0  6 

ATenge        46*87 


89*34 


89*47 


+  018 
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Witji  the  two  exo^jtions— No.  6  and  16 — in  whieh  the  differenoe  amoimts  to  — 1*1 
and  +  1*8,  the  figures  for  fat.fonnd  and  calonlated  agree  fairly  well,  eettajnly  weU 
enough  to  permit  the  application  of  Qua  method,  whenever  not  the  esaet  analyaia,  but 
^e  control  of  oream,  is  the  objeot.  Aa  there  was  no  time  to  mi&ke  the  analjaesin  ixjfii* 
cate,  I  am  nnable  to.  eay  what  errors  were  made  in  the  eases  of  No.  6  and  16.  That 
the  large  differences  in  these  cases  are  due  to  errors,  I  am  fidly  ocmyinced,  bnt  in  spite 
of  this  I  did  not  like  to  omit  the  figures  bsm  the  table*  The  average  will  scarcely  be 
altered. 

TV*    Sxnc  Milk. 

The  cream  having  been  removed  from  milk,  the  remaining  ddm  milk  stOl  oontaint 
some  &t  besides  the  greater  part  of  all  the  other  constituents  of  milk.  As  the  nuhi* 
tious  value  of  the  albuminoids  and  carbohydrates  in  milk  in  connection  with  the  mineral 
salts  present  is  very  great,  pure  skim  niilk  is  to  be  considered  a  very  good  and  whde- 
some  food  or  addition  to  food  for  man  and  beast. 

The  quantity  of  fat  left  in  the  skiin  inilk  chiefly  depends  upon  the  method 
employed  for  separating  the  cream.  This  used  .to  be  done  until  eight  years  ago 
exclusively  by  leaving  the  milk  standing  quietly  in  v|9i»els  <tf  different  shape,  size  and 
material,  and  under  different  eonditious  according  to-  the  special  requirements  of  the 
different  setting  systems  for  raising  cream.  Ope  can|  bring  [  these  systems  under  twa 
heads,  viz.,  the  shallow  sotting  system  wi£l(i  the  application  of  a  maan  temperature  of 
55^  F.,  and  the  deep  setting  system  with  the  application  of  a  temperatiu^  as  near  as 
possible  to  freezing  point. 

Eight  years  ago  a  new  method  of  separating  cream  from  milk  was  brought  e«t^  and 
has  developed  itself  rapidly,  and  during  the  short  time  of  a  few  years  superseded  and 
replaced  already  the  old  setting  system  in  very  many  instances.  I  refer  to  the  method  of 
extracting  cream  by  centrif\igal  power  in  machines  commcmly  called  cream  separators. 

Of  course  the  quantity  of  fat  left  in  skim  milk  depends,  not  ^itirely  upon  the 
system  in  use,  but  upon  numerous  other  conditions  as  well.  One  may^  however,  safely 
say  that  skim  milk,  if  one  of  the  setting  systems  is  employed,  contains  on  an  average  from 
0'8  to  1*0  per  cent,  of  fat,  in  very  many  instances  more  and  in  very  exceptional  cases 
less  than  0*5  per  cent.,  and  that  if  a  cream  separator  is  used,  the  skim  milk  should 
never  contain  more  than  0*5  per  cent,  of  jEat.  According  to  reliable  analyses  the  fathaa 
been  extracted  from  milk  by  centrifugal  power  to  such  an  extent,  that  less  than  0-1  per 
cent,  was  left  in  the  skim  milk,  but  to  extraoteventhe  last  trace  of  fat  by  these  means  has 
been  impossible  up  to  the  present  and  will  always  be  an  impossibflity.  The  separation 
of  cream  is  based  in  every  instance  on  the  difference  in  the  specific  gravity  between  fat 
globules  and  milk  serum  in  which  they  a^  floating.  .This  difference  becomes  less  and 
less  with  the  decrease  in  the  size  of  the  globules,  and  at  last  is  counterbalanced  by  the 
adhering  envelope  of  condensed  serum,  of  whidi  we  have  spoken  in  another  plaoe. 

As  the  alteration  caused  by  separating  the  cream  chiefly  conoems  the  fat,  $ .«.,  the 
lightest  constituent,  we  must  expect  the  specific  gravity  of  sldm  milk  to  be  higher  than 
that  of  whole  milk.  This  is  confirmed  by  the  fact  that  the  specific  gravity  of  skim  milk 
varies  from  1*033  to  1*037,  or  in  other  words,  the  specific  gravity  of  skim  milk  is  0*003 
higher  in  average  than  that  of  whole  milk. 
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Am  to  the  detenmnation  of  fat  in  Bkim  milk  Soxhlet's  areometric  method  should  be 
•mployedi  or  the  fat  extracted  in  the  well-knowa  apparatus  brought  out  by  the  same 
ohemist.  For  the  use  of  the  said  apparatus  Bozhlet  gives  the  following  directions : — 
10  grams  of  milk  mixed  in  a  porcelaiB-  dish  with  20  grams  of  plaster  of  Paris  are  to 
be  dried  on  the  steam  bath.  The  dry  powder  is  filled  into  a  paper  ^sapaule  and  extracted. 
After  the  apparatus  has  beoi  filled  and;  emptied  itself  ten  times  the  extraction  of  the  fat 
is  completed.  If  whole  milk  or  relatirely  rich  skim  milk  is  analysed,  sea  sand  or  g^ass 
powder  may  be  used  instead  of  plaster  of  Paris.  But  whenever  the  fat  present  amounts 
to  less  than  1*6  per  cent.,  one  should  stick  to  the  original  directions  and  use  plaster  of 
Paris,  if  possible,  not  double  but  three  or  four  times  the  quantity  of  milk  taken,  as  in 
this  way  only  a  speedy  and  complete  exhaustion  can  be  secured. 


The  following  table  contatns  some  analyses  of  Aim  milk : — 


Table  VI. 

AiuOfmofSHm  Milk. 

Ko. 

^MO.  OntT. 

• 

Tot.  Bonds. 

VBt. 

Sol. 

ii;fet. 

10950 

0-76 

0-66        . 

9*20 

1*0366 

9-90 

0-64 

9-36 

1*0340 

10-10 

1*00 

9-10 

1*0866 

10-43 

0-98 

9.46 

1-0336 

0*68 

1*06 

8-88 

1*6346 

9.70 

0-60 

9-10 

1.0366 

9-81 

0*43 

9-38 

1-0360 

10-28 

0-88 

938 

1-0306 

9-96 

0-48 

9.60 

10        ! 

1-0860 

9-28 

0*34 

8-94 

11 

1H>870 

'    9-94 

C-84 

9*80 

12 

1-0370 

9*80 

0-86 

9-46 

BMBttkl. 


ShsUow  setting  tyrtem. 


Deep  aetting  tjriteiiu 


Gentrifngal  BpA/em, 


y.     BuTTBBMIUt. 

Buttermilk  is  extensively  used  as  food  for  domestic  animals,  and  in  some  rural 
districts  also  as  diet  for  the  population.  As  it  is  not  an  article  cl  trade  it  will  in  rery 
exceptional  cases  only  form  the  object  of  chemical  analysis  in  the  laboratory  of  the  public 
analyst.  The  money  yalue  of  buttermilk  is,  in  spite  of  its  highly  nutritious  qualities, 
too  low  to  tempt  adulteration.  Being  a  sort  of  bye-product  in  making  butter,  one  must 
not  expect  much  fat  in  buttermilk.  The  quantity  of  fat  is  generally  above  0-5  per  cent., 
but  does  not  rise  above  1*0  per  cent.,  unless  the  operation  of  churning  is  not  properly 
executed.  Wheneter  it  has  been  tried  to  chum  sweet  milk  very  tmsatisfactory  results 
were  obtained,  about  half  of  the  fat  being  left  in  the  buttermilk ;  sour  milk,  as  well  as 
sweet  or  sour  cream,  form  the  right  material  for  making  butter.  Of  course  the  differences 
in  the  matii^rial  influence  the  composilion  of  the  buttermilk  to  some  extent,  but  other  con- 
ditions have  a  far  greater  influence.  During  the  warm  season  very  often  some  salt  is 
added  to  the  cream  in  order  to  preserve  it,  and  this  appears  again  in  the  buttermilk. 
Again,  when  the  butter  has  been  collected  it  is  washed  with  cold  water.  This  water  is 
generally  mixed  with  the  buttermilk,  diluting  the  latter  more  pr  less.  Some  analyses  of 
buttermilk  wiU  illustrate  these  few  remarks. 


m 
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Tabws  VII. 

Anafytet  of 

ButUrmOk. 

- 

Ko. 

Total  SoUdi 

. 

VM. 

SoUdanotfai. 

Aflh. 

1 

.        977 

1H>9 

8*68 

0-69 

9-08 

0*63 

8.40 

0-70 

.       10-39 

0-78 

9-61 

— 

8-02 

0*6/^ 

7-37 

1-29 

9-64 

2-61 

713 

0-64 

813 

0-82 

7-31 

0-64 

,       10*14 

0-93 

9-92 

0-78 

8-91 

0-60 

8-41 

0-71 

8-98 

0-49 

8-49 

1-32 

10    ; 

.       10-70 

0-64 

10-16 

0-82 

11 

9-80 

0-76 

904 

0*73 

12 

.•       9-72 

0-80 

8-92 

0-73  - 

ON  THE  ANALYSIS  OP  HONEY. 

Bt  Otto  Hbhhbb. 

JUad  be/ore  ike  Society  of  FMic  Anal^tU. 

Thbouoh  tlie  Idndness  of  a  nuimberef  praninentmemben  of-  Uie  Britiflh  Beekebpeta' 
Aaaooiatioii,  I  bare  leoently  been  piit  into  possession  of  i^  Iftrgo  number  of  'samplee  of 
bonej  of  undoubted  genuiness.  In  xoany  instances  the  origin  of  the  honey  was  known, 
that  is  to  say,  the  kind  of  blossom  from  which  it  was  derived;  as  far  as  this  ih  possible. 
Some  of  the  samples  were  extracted  Sxom  the  comb  by  the  beekeepen,  many  of  them  by 
myself.  I  was  urged  by  the  Association  referred  to,  to  undertake  an  investigation  into 
the  nature  of  honey,  and,  if  possible,  to  devise  some  means  for  thediscqyezy  of  its 
adulteration,  on  account  of  the  injury  done  to  vendors  and  producers  of  the  genuine 
article  by  the  competition  of  wholesale  manufacturers  and  importers  of  spurious  produote. 

The  information  available  consists  mainly  of  a  jiaper  by  Dr.  J.  Campbell  Brown, 
Analyst,  vol.  3,  p.  267  ;  and  of  a  chapter  on  Honey  in  Dr.  J.  BeU*s  work  on  Food,,  vol. 
1l,  p.  115.  Most  other  works  on  Food  also  deal  with  the  subject  of  honey,  but  do  no^, 
to  give  precise  instructions  for  the  detection  of  adulteration. 

Dr.  Oampbell  Brown  comes  to  the  conclusion  that  genuine  honey  contains  from  16*5 
to  19-5  per  cent,  of  water  expelled  at  100^ ;  from  5  to  11  per  cent,  of  "  water  expelled  at 
a  mnaHi  higher  temperature  and  loss,"  very  small  amounts  of  insoluble  and  mineral 
matters,  the  rest  being  almost  equal  quantities  of  levulose  and  dextrose,  cane  sugar  being 
in  all  probability  absent.  He  finds  that  all  the  samples  he  examined  are  more  or  lees 
levorotatory,  a  solution  of  16*26  grms.  in  100  c.c  of  water  polarising  from  —  3*2  to 
—  5^  at  60°  Fahr. 

Or.  Brown's  paper  might  be  held  to  give  suffici^itly  preoise  information  available 
for  the  examination  of  hcmey,  were  it  not  more  or  less  contradicted  by  Dr.  J.  Bell. 

In  five  analyses  of  honey  Dr.  BeU  finds  the  proportion  of  water  to  vary  from  17*10  • 
to  23*32  p.c,  glucoses  from  66*5  to  74*0,  and  he  gives  as  third  principal  constituent  a 
sugar  not  identified,,  only  partly  fermehlaUe,  without  direct  acti<m  upon  cupric  tartrate, 
but  gradually  converted  into  glucose,  when  boiled   lor  several  hours  with  dilute 
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solphnrio  add.  The  amoant  of  this  "  sugar  not  identified '^  Taries  from  4*48  to  10*12 
per  oent.  There  are  also  small  quantities  of  gum,  wax/  and  inorganio  matter,  their 
total  yaiying  from  *8  to  3*6  p.o. 

Singularlj  enough,  Dr.  Bell  is  silent  about  the  polarising  energy  of  the  samples. he 
examined.  He  states  that  ''Oluoose  cannot  be  detected  by  chemical  means,  and  cmly 
hff  the  polariseope,  when  in  suffident  quantity  to  change  the  angle  of  rotation  beyond  the 
limits  found  in  genuine  honey ;"  but  as  he  does  not.  give  these  limits,  nor,  indeed,  a 
single  polarisoopic  observation,  one  cannot  bat  consider  this  statement  as  a  bit  of .  that 
gratuitous  information  which  confronts  the  chemist  in  so  many  works  on  Food,  and  which 
give  an  air  of  profoundity  to  the  author,  without  imparting  knowledge  to  the  reader. 
This  is  all  the  more  extraordinary  in  the  present  instance,  as  Dr.  BelL  daSms  to  have 
discovered  a  '*  sugar  not  identified,"  and  surely  the  polariscope  would  have  been  an 
invaluable  help  in  identifyiog  the  sugar  in  questum. 

It  is  at  once  seen  on  analysing  honey,  that,  on  pidding  the  percentage  of  water  (loss 
by  drying  at  100^)  to  that  of  glucose  either  before  or  after  treatment  with  acid,  it  is 
impossible  to  sum  up  to  100.  The  difference  is  variable,  from  8  to  19  p.c.  Dr.  0.  Brown 
considers  this  to  be  ''  water  expelled  at  higher  temperatures,"  Dr.  BeU  an  unfermentabte 
sugar,  not  reducing  copper  solution.  Since  saccharine  materials  even  when  anhydrous 
lose  water  on  being  heated  little  beyond  100^^  (and  even  below)  and  since  it  is  quite 
imposdble  to  fix  upon  any  particular  point  at  which  all  water,  is  removed  and  yet 
decompodtion  has  not  commenced.  Dr.  Brown's  statement  is  fairly  open  to  doubt. 

The  following  analyses  are  not  complete.  I  have  not  estimated  the  amounts  of 
mineral  and  insoluble  matters,  as  uidikely  to  afford  any  important  aid  in  judging  of  the 
genniness  of  samples,  and  only  in  about  one  half  of  the  analyses  have  all  estimation 
whidi  I  now  believe  to  be  essential,  b^n  carried  out,  nAtndy,'the  Idss  on'dryi9g  at  100°, 
glucose  by  Pehling  before  and  after  inverdon  by  heating  with  10  p.c.  hydrochloric  add 
to  about  70°;  rotatory  power  of  a  10p.c  solution  both  before  and  after  fermentation, 
and  solid  matter  after  fermentation. 

Two  to  three  grammes  of  the  honey  take  several  days  to  become  constant  in  weight 
by  drying  at  100°. 

The  fermentation  was  produced  in  a  10  per  cent,  solution,  by  the  addition  of  a  pinch 
of  yeast,  the  fluid  being  kept  for  five  or  six  days  at  about  30°  C.  Stronger  solutions  do 
not  ferment  well,  and  become  mouldy  before  all  glucose  has  disappeared.  After  the 
evolution  of  carbonic  add  had  practically  ceased,  the  solutions  were  made  up  to  the 
original  bulk,  the  glucose  titrated,  and  subtracted  from  the  total  solids  obtained  by  evapo- 
rating 10  C.C  9  the  difference  representing  mineral,  insoluble,  and  unfermentable  matters. 
Li  the  following  analyses,  all  figures  (except  polariscopic  indications)  are  percentages 
calculated  upon  the  original  honey.  The  rotatory  power  represents  divisions  on  the 
Sdeil-Yentzke  instrument. 

1.  Vwok  \mx  frame  hiye,  taken'  in  1880,  daring  flowering  of  beans ;  dear,  Ltnookishire. 

2.  Straw  hire,  September,  1881 ;  thyme  and  gkyver,  orystaUine.  „ 
8.  Ditto,  Angnst,  1882 ;  glorer  and  lima^  eiyataQine.  „ 
4.  Bar  frame,  Angnst  1881 ;  glorer,  olear.  „ 
6.  Ditto,  Angust,  1880 ;,  glorer,  partially  ocystaUiaad.  „ 
6.    Straw  biTQ,  Angast,  1880;  beana,  qdteolMr.^  »> 
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7.  1883,  fvm  hMther,  ocystidliatt,  Dundee. 

8.  1 882,  mnstard  and  turnips,  Ytrj  solid. 

0.  1883,  bees  partially  fed  on  oane-iragar  syrup;  orystallins,  linoolnshire. 

10.  1883,  Ditto  Ditto  „  „ 

11.  1882,  no  syrap  feeding,  dear;  Lincolnshire. 

12.  Four  years  old,  no  feeding ;  orystalline,  linodlnshire. 
18.  1881,  Syrian  hybrid  bees,  orystalline,  Grantfaam. 

14.  1881,  blaok  bees  „  „ 

15.  1881,  from  heather,  near  Perth. 

16.  1882,  Hertford,  orystalline. 

17.  1882,  heather,  Dorset ;  oomb  was  oi7«taOine  before  the  hooej  was  praased. 

18.  June,  1883,  fruit  blossom  and  white  glover,  Kenl^  clear, 

19.  May,  1883,  black  currant.  Kent,  dear. 

20.  1883,  Ginquefoil,  Hertford. 

21.  1888,  Kent. 

1  2346            6           789          10  11 

ICdstnxe            ..     21*04  17*48    20*04    21-69    20*22  2304  23*26    19-20    2008  18*81  18*46 

Glucose..           ..     64*50  69-27    65*74    68*19    6817  61*42  68*26    71*57    67*36  67*18  68*90 

Diffeienoe         ..     14-46  13*26    14*22    10*12    11*61  15*54      8*48      9*23    12*51  16*51  12*70 

^^wton^     I      64*64    70*47    68*23    67*80    67*93    62*90    67*03    71*50    66*72    69*04    69*18 

^^TOl^^"^^}        ^         ""^         0—1—2         0—2—2—2  0  0 

12         13  14  15  16  17          18          19  20         21 

Moisture 16*96  1815  16*98  16*49  12*43  20*88  17*79  22*69  17*06  18*37 

Glucose 68*49  68*17  67*69  64*87  75*34  64*02  66*74  65*42  70*02  68*16 

Difference           ..         ..     14*55  13*68  15*33  19*17  12*23  15*10  15*47  11*89  12*92  13*48 

Glucose  after  inversion        68*46    62*94    68*50    61*16    72*30    6414  67*02  65*63  70*36  68*30 

10  p.  c.  solution  polarises     +1         0        +1        0         _l_u  o  0          0  +1 

^uooseafterfermentation 1*37  1*69  nil       nil  2*36 

Total  solids        ditto              , 5*86  6*21  7*67  4*80  6*!29 

Difference         4*18  4*52  7*67  4*30  3*93 

".ii^^^f^} ...0000         +2 

In  the  above  21  analyses  the  amount  of  water  yaries  from  12*4  to  23*04  per  cent.  It 
is  worthy  of  remark,  that  the  consistency  of  the  honey,  whether  fluid  or  crystalline,  does 
not  appear  to  be  influenced  by  the  percentage  of  moisture.  Thus,  while  sample  18,  with 
17*79  per  cent,  of  water,  is  free  from  crystals,  sample  7,  with  23*26  per  cent.,  is  almost 
solid.  Some  honeys  crystallise  when  a  few  weeks  old,  even  in  the  comb  (No.  17),  others, 
of  apparently  the  same  composition,  remain  fluid  for  years  (No.  1).  Bee-keepers,  how- 
erer,  generally  consider  that  all  honey,  if  genuine,  will,  in  time,  become  solid.  No 
vendor  of  fenmine  honey  can  guarantee  his  article  to  remain  permanently  fluid. 

In  seven  samples  out  of  the  21  the  percentage  of  glucose,  before  treatment  with 
add,  is  practically  identical  with  that  after  inversion.  In  seven  cases  the  amount  has 
more  or  less  increased,  in  one  case  as  mudi  as  2*49  per  cent. ;  in  the  seven  remaining 
samples  the  inversion  has  resulted  in  an  apparent  diminution  of  glucose,  the  loss  in  most 
oases  being  small,  but  in  one  not  less  than  6*23  per  cent.  I  do  not  venture  to  express 
any  definite  opinion  as  to  the  cause  of  this  loss,  but  I  believe  that  the  figures  indicate 
the  absence  of  cane-sugar.  Even  Nos.  9  and  10,  produced  by  bees  fed  partially  upon 
eaae-sugar  syrup,  show  no  greater  differences  before  and  after  inversion  than  does  the 
rest  of  the  samples.    Evidently  the  cane-sugar  is  completely  inverted  by  the  bee.  . 
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The  polarising  energy  of  all  samples  but  one  was  yeiy  small,  practically  nil,  the  one 
sample  referred  to  being  pressed  by.  myself  from  a  comb|  whidi  was  partially  filled  with 
crystals ;  the  resulting  honey  contained,  iheref  ore,  an  abnormally  large  proportion  of 
leyulose.  After  fermentation,  the  polarising  power  of  the  five  samples  tested  in  this 
direction  was  also  nUf  or  very  slight. 

The  whole  of  the  samples  gave  but  a  yeiy  faint  turbidity  with  alcohol,  and  with 
barium  chloride. 

After  fermentation,  the  five  samples,  17  to  21,  left  but  from  3-93  to  7*97  per  cent,  of 
substances  other  than  glucose,  whilst  thei^  amoimt  before  fermentation  was  from  11*€[9  to 
15*47.  Considering  that  ihese  quantities  include  the  mineral  and  insoluble  constituents, 
which,  according  to  Dr.  Bell,  may  amount  to  as  much  as  3*6  per  cent.,  and  considering 
further,  that  even  pure  sugar  leayes,  after  f en&entation,  about  5  per  cent,  of  glycerine, 
benzoic  acid,  and  other  unf  ermentable  substances,  it  appears  evident  that  genuine  honey 
does  not  contain  any  unfermentable  saccharine  matter,  as  alleged  by  Dr.  Bell.  The 
following  analyses  amply  corroborate  this  conclusion.  They  relate  to  samples  pur- 
chased both  from  dealers  of  the  highest  repute  in  the  market,  and  to  others  suspected 
to  be  adulterated  eyen  before  analysed  : — 

22.  Orange  blosaom  honey,  San  Frandsoo,  2  lbs.  1b.  .^d.,  Tery  ciyatalline. 

23.  Neighbour  and  Ck).,  guaranteed  pure,  cryBtalline. 

24.  Do.  Narbonne  honey. 

25.  ''Fine  new  honey,"  lid.  per  lb.,  orystallised. 

26.  Finest  Swiss  honey,  guaranteed  always  to  keep  olear,  no  name. 

27.  Finest  Swiss  table  honey,  A.  Alt. 

28.  Hoge's  pure  honey,  partially  crystallised. 

29.  Do.    English  honey,  dear. 

30.  Do.    Califomian  honey  Dew,  clear. 

22        23         24         25          26  27  28  29  30 

Moisture 17*33    1773  1509  1886  17-54  18-68  21*23  18*90  21-25 

Glucose 70-94    93*53  73*46  69*52  48*45  49*66  58-32 

Difference            11*73      8*74  11*45  11*62  34*01  31*66  20*45 

Glucose  after  inversion  ..         ..     70*87    71*28  73*60  65*86  43*33  48*77 

10  p.  c.  solution  polarises        . .      —  2        0  +1  +1  +  56  +  35  -f  15  +  35  -f  33 

Glucose  alter  fermentation       1-89  1*43       9*02  7*59  3*69  5*98  5*15 

Total  solids  do.              5*75  6*20  31*45  25*33  53*29  23-36  18*38 

DiflEerence           3*^6  4-77  22*48  17-74  49*60  17-38  13*23 

'"^ic^a^^"'':^}      ••         ••        +^      +2     +80    +28     +7     +16    +10 

Samples  22  to  25  possess  all  characteristics  of  the  pure  samples  preyiously  commented 
upon.  They  are  doubtless  genuine.  I  affirm,  with  an  equal  degree  of  certainty,  that 
samples  26  to  30  are  adulterated.  They  all  polarise  powerfully  to  the  right,  both  before 
and  after  fermentation,  they  are  but  very  ^partially  fermentable,  most  of  them  give 
heavy  deztrinous  precipitates  with  alcohol  and  with  barium  chloride  much  barium  sul- 
phate. They  are  products  of  the  action  of  sulphuric  acid  upon  starch,  consist,  in  fact, 
of  "  com  syrup,''  or  of  a  mixture  of  the  same,  with  more  or  less  honey.  It  is  well 
known  that  starch  sugar,  however  complete  the  inversion  may  be,  invariably  contains 
from  15  to  25  per  eent.  oi  unfermentable,  dextrorotatory  substances.  Neubauer's 
process  for  the  examination  of  sugared  wines  is  foundod  upon  this  observation,  and  has 
long  been  used  with  much  success. 
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All  saccharine  matters,  with  the  exception  of  inverted  cane-sugar,  and  which  are 
available  for  the  adulteration  of  honey,  are  highly  dextrorotatory.  If  invert-sugar, 
perfectly  free  from  the  acid  employed  for  its  preparation,  were  used  as  an  adulterant  of 
honey,  its  detection  woidd  appear  to  be  a  matter  of  difficulty,  if  not  impossibilily.  At 
the  present  time,  however,  the  acid,  viz.,  stdphuric,  readily  betrays  the  artificial  origin 
of  the  product. 

Inasmuch  as  the  polarising  power  of  genidne  honeys  agrees  with  that  of  inTeri- 
sugar  in  whicti  the  dextrose  very  slightly  predominates,  and  aa  there  is  at  present  no 
saccharine  matter  known  which  is  fermentable,  and  without  action  upon  the  polarised  ray, 
I  incline  to  the  belief,  that  the  **  difference  "  in  the  analyses  is  not  due  to  the  presence 
of  saccharine  substance.  I  have  made  some  estimations  of  ihe  specific  gravity  of  solntionB 
of  honey,  in  the  hope  that  this  might  afford  a  means  to  settle  the  point ;  but  in  eveiy 
case  a  figure  was  obtained  by  reference  to  tables  giving  the  gravity  of  sugar  solutioiis 
which  was  less  than  the  glucose  plus  **  difference,''  though  somewhat  greater  than 
corresponded  to  the  glucose  alone. 

While  leaving  this,  the  scientific  aspect  of  the  compostion  of  honey  to  be  yet  examined, 
I  would  lay  down  the  following  rules  for  the  testing  of  samples : — 

Take  'moisture  and  glucose  before  and  after  inversion  as  described,  the  former 
should  not  be  above  23  per  cent.,  the  sugar  should  not  be  sensibly  greater  after  inversion 
than  before. 

Ferment  a  10  per  cent,  solution,  take  the  solid  matter  after  fermentation  and 
subtract  from  it  the  per-c^ntage  of  glucose  left  unf ermented.  The  proportion  of  unfer- 
mentable  matter  should  be  no  larger  than  would  be  yielded  by  a  pure  glucose  solution 
after  fermentation,  namely  about  5  p.  c. 

Observe  polarising  power  of  a  10  per  cent,  solution  both  before  and  after  fermisnta- 
tion.  It  should  be  practically  nil.  Levo-rotation  indicates  that  the  honey  has 
become  crystalline  in  the  comb ;  dextro-rotation  which  is  diminished,  but  not  removed, 
that  there  is  starch  sugar. 

Test  with  alcohol  and  bariimi  chloride  :  neither  should  give  any  notable  amount  of 
precipitate. 

Conclusion  of  the  Society's  Pbocbbdings. 


COEEJESFOI/^BEircil. 

[The  Editors  arc  not  responsiUe  for  the  opuiions  of  their  Corrospondentff.] 

To  THE  Editob  of  **  Thb  Analyst." 
Oksttlemen, — I  have  just  been  reading  in  this  month's  number  of  The  Analyst  yonr  remarks  on 
Mr.  Newland's  book,  in  which  he  aaeerts  his  priorily  of  authorship  of  the  discoverj  of  periodic  law  in 
chemical  atoms,  and  as  I  am  similarly  circumstanced  with  him,  I  have  often  thought  of  the  extra- 
ordinary treatment  that  men  of  this  country  receive  from  their  scientific  oountiymen,  and  from  the 
Press,  which  one  would  fancy  ought  to  be  rather  anxious  to  claim  original  research  than  to  ignore  it.  It 
ought  to  be  well  known,  for  instance,  that  it  was  I  who  laid  the  foundation  of  aU  the  Thermo-chemistey 
now  so  largely  practised.  I  published  the  papers  in  the  rhil.  Mag,^  Oct.,  1851,  and  Nov.,  1852.  No  idea 
of  its  principles  having  been  entertained  untU  I  first  showed  the  calorific  result  of  decomposition,  and 
the  consequent  method  of  calculating  the  amount  of  heat  of  combination  in  the  series  of  experiments 
described  in  the  PhU,  Mag,^  1852.  After  about  twelve  months,  Faure  and  Silberman  published  in  Vol. 
37  of  AnHttlcft  dc  Ohimic  et  Physifjuc,  page  507,  exactly  the  same  experiments,  showing  the  same  results 
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and  reaMoingH  without  mentioning  me,  and  as  they  wen  foreigners  and  had  high-sounding  names  they 
are  always  quoted*  in  the  English  presS/  although  it  must  be  known  to  be  untme — as  the  disooTerers — see 
yature  for  March,  1880,  page  403 

It  has  oocnrred  to  me  that  many-  simHar-iostanoes  foight  be  quoted,  and  that  a  journalist  might  do 
worse  both  lor  himself  and  the  publio  than  to  invite  a  dedaratioQ  and  proof  of  any  neglect  to  have  claims  of 
priority  of  discovery  acknowledged.  The  puUication  would  be«  simple  act  of  justice,  and  in  establishing 
the  claim  -of  tho  individual,  the  whole  country  is  honoured>  and 'many  who  have  given  up  work  in 
disgust  on  account  of  not  having,  their  proper  share  of  credit^  especially  tiiose  who,  like  myself,  derive 
no  other  benefit  from  it»  might  resume  their  efforts  with  advantage. 

...  I  am,  Gentlemen, 

Farsonstown,  Ireland,  Tour  obedient  Servant, 

ICazch  8id,  1884.  .  .  THOWiS  WOODS,  M.D. 

To  THB  EimoB  ov  **  Tkb  Axaltst." 

Deib  Snt.— The  copies  of  Thb  Ahaltst  for  November  and  December,  1883,  have  moved  me  to 
write  to  you  on  a  few  points  in  connection  with  milk  which  have  come  within  my  experience.  By  the 
time  this  reaches  you,  however,  the  question  may  not  be  so  prominent  in  the  minds  of  the  members  of 
the  Society  of  Public  Analysts,  so  if  you  print  only  parts  of  this  letter,  or  suppress  it  altogether,  I  shall  not 
quarrel  with  you.  In  connection  with  the  question  of  the  relation  of  gravity  to  the  constituents  of  a  milk. 
I  send  a  table  of  results  which  I  obtained  upon  the  milk  of  Aldemey  cows  from  the  fancy  stock  farm  of 
3fr.  S.  G.  Colt,  of  Hartford,  Conn.  The  samples  were  taken  in  presence  of  one  of  the  N.  Y.  city 
Health  Department  inspectors,  and  handed  to  me  for  analysis.  Mr.  Colt  keeps  a  herd  book,  from  which 
the  inspector  took  the  points  tabulated  on  the  lower  half  of  the  sheet.  The  results  have  only  been 
printed  in  the  City  Record — the  official  organ  of  the  N.  Y.  city  government — and  therefore  have  been 
seen  by  but  few  comparatively. 

As  to  methods  of  milk  analysis,  I  have  not  fonnd  Wankiyn's  three,  hours*  method  satisfactory. 
Results  by  it  we]:^  not  always  concordant  for  the  same  sample.  So  f ac  as  my  experience  goes,  the 
rapidity  with  which  a  sample  of  milk  can  bo  dried  over  the  water  bath  depends  upon  the  temperature 
and  hygrometric  state  of  the  atmosphere,  the  state  of  the  baroi^eter,  the  vigour  with  which  the  water 
beneath  it  is  boiled,  the  distance  between  the  level  of  the  boiling  water,  and  the  bottom  of  the  milk 
dish,  and  the  play  of  currents  of  air  about  the  dish.  Like  others  I  have  found  that  evaporation  is  more 
rapid  outside  tiian  indde  of  a  drying  oven,  that  is  up  to  a  certain  point. 

The  last  few  tenths  of  a  per  cent,  of  water  are  best  removed  by  the  drying  oven  at  lOO^'  C.  I  therefore 
evaporate  5  gms.  of  milk  over  the  water  bath  until  it  hokt  dry,  and  then  dry  for  about  an  hour  in  an  air 
batn  at  100*^ ;  dry  half  an  hour,  and  weigh  again,  repeating  this  if  necessary,  until  the  difference  in 
weight  is  0*0025  gm.  or  less.  I  find  it  quite  as  eiroeditious  as  Wanklyn*8  three-hour  method,  and  get 
constant  results.  Then,  the  milk  solids  are  covered  with  about  10  c.o.  of  ether,  the  ether  brought  to  a 
\mX  over  hot  wator,  oooled  and  decanted  (without  filtration)  into  a  small  weighed  beaker.  This  is 
repeated  six  times.  Three  successive  treatments  with  the  ether  remove  all  or  nearly  all  of  the  butter 
fat,  so  that  six  is  absolutely  safe.  Then  the  dish  with  solids  not  fat  is  dried  in  the  air  bath  for  about  20 
minutes,  and  weighed,  and  the  ether  is  also  evaporated  off  from  ihe  beaker,  and  the  butter  also 
determined  directly. 

For  sugar  and  casein  separation,  the  milk  solids  are  covered  with  water,  and  the  dish  placed  on' the 
water  bath.  A  second  dish  is  weighed  and  placed  beside  the  first.  After  warming  for  about  half-an- 
hour,  the  water  solution  of  the  sugar  is  decanted  into  the  second  dish,  and  more  water  is  added  to  the 
first,  and  after  soaking  for  some  time  this  is  again  decanted,  and  so  on.  This  treatment  is  repeated 
usually  about  four  times,  until  a  few  drops  of  the  water  in  the  first  dish  show  no  appreciable  amount  of 
residue  when  evaporated  on  a  watch  dass.  Both  dishes  are  then  dried  and  weighec^  thus  determining 
the  sugar  hy  loss  and  directly  after  deducting  ash.  Both  reeidnet  are  burned  to  ash  at  as  low  a  tempera* 
ture  as  possible.    The  ash  is  thus  obtained  in  two  sections : — 

Evening  Milking  February  5th,  1878  {aU  Aldemey  Cattle), 


ro. 

%55i 

%s^- 

Gresm 
Vol.  per  cent 

Water 

Per  cent,  by  wdght. 
Batter            8i«ar 

Ossein 

Baits. 

{«0«»Fahr). 

(eO»F4hr). 

1 

103864     ., 

1-02958 

..     10     .. 

84*642     . 

.     5-550     . . 

5-020     . 

.     3*807     . 

.     0*981 

2 

103480     . 

1-02842 

..       8     .. 

86-919     . 

.     2-922     . . 

4-975     . 

.     4-870     . 

.  .0-814 

3 

103480     .. 

1-02871 

..     18     .. 

86-476     . 

.     4-879     .. 

4-963     . 

.     4-407     . 

.     0-775 

4 

103697     . 

1-02958 

..     18     .. 

86143     . 

.     4-470     .. 

4-825     . 

.     4-657     . 

.     0-905 

6 

103806     . 

102968 

..     20     .. 

83-641     . 

.     6-158     .. 

4*361     . 

.     4-809     . 

.     1*034 

6 

10C538     . 

1  02958 

..     24     .. 

83-150     . 

,     6-500     . . 

4*973     . 

.     4*544     . 

.     0*833 

7 

1-03944     .. 

1*03016 

..     25     .. 

81-914     . 

.     5-909     . . 

4*667     . 

.     6-428     . 

.     1*082 

8 

1-03480     .. 

1-02871 

..       9     .. 

85-939     . 

.     4-256     . . 

4-914     . 

.     4-105     . 

.     0'78C 

9 

103697     . 

1-02900 

. .     12     . . 

83-421     . 

.     5-375     . . 

4-700     . 

.     6-617     . 

.     0-887 

10 

1-03509     . 

, , 

. .      • . 

86-089     . 

.     3-569     .. 

5-082     . 

.     4-405     . 

.     0-865 

11 

l-03o09     . 

.           • . 

•  •     .  •     •  • 

85-489     . 

.     4-218     .. 

4-960     . 

.     4*390     . 

.     0-937 

12 

1*03300     . . 

1*02029 



87-064     . 

,     3-515     . . 

1*001     . 

.     3*020     . 

.     0*837 
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No. 

A«e 

1 

Imported 

lOyeus 

2 

II 

10    „ 

3 

*    „ 

4 

Imported 

12    „ 

6 

II 

10    „ 

6 

» 

12    .. 

7 

II 

10    „ 

8 

Am.bied. 

6    » 

9 

II 

*    „ 

10 

Imported 

10    „ 

11 

Am.lned. 

7    » 

12 

II 

*    „ 

Time  to 
next  calf 


Daibravenige  Yield  at 

Yield      Svening  Milking,  Feb.  fith. 


Time  since 
kstcalf 

2  months Uqts.     ..     6^. 

•  •       6        ,,         ••       ••  ••       6    ),       !•     2    ,1 

..     12        ,f        ..     Imo.      ..      7    ,»      ••    3    tf 

•  •  8  99  ••  I*  ••        14      99  ••       ^|» 

•  t      9        ,9        .«  3  mof .  tt  4   19  ••     2    99 
..  4yTB.ft4mos.  ••         ••  «•  6    99  ••    2    99 

•  •     10  months    .  •  2  mos.  t  •  499  •  •    2   99 

•  •      6        99        ••        ••  ••  7    99  ••oYi» 

•  •      8        II        •  •  6  mo6»  •  I  7    19  •  •     3^  II 

•  •       3        II        ••         ••  ••  9    ,,  ••     4    19 

•  •      3        II        ••         ..         ..      7    99       .»     3    II 
„         ••       4        II         ..  10  mos.     ..     14    „       ..     6|  ,1 

Where  ohlozine  has  to  be  determined,  I  use  Volhards  method.  Bissolye  the  ash  in  very  dilate  nitiio 
aoidi  add  a  known  amount  of  standard  AgKOg  solntioni  then  a  few  drops  of  ferric  sulphates  and  titrate 
back  with  standard  solution  of  potassium  sulphooTanide. 

I  miglit  mention  that  so  far  as  my  experience  goes,  using  the  method  of  dryingi  &o.|  which  I  haye 
described,  my  conclusions  regarding  standards  for  milk,  coincide  with  those  adopted  ly  the  members  of 
the  Society  of  Public  Analysts.  I  also  find  that  for  whole  milk  let  down  with  water,  Uie  lactometer  test 
(100*^  =  S^,gr  1  '029)  and  the  standard  of  9  per  cent,  solids  not  fat,  correspond  very  dosely  in  most  cases 
for  commercial  milks,  i.e.,  the  mixed  milk  from  several  cows  as  delivered  in  cities. 

JS.g, : —  Samples  of  watered  milk. 

Farts  of  Pore  milk  per  100. 


No.              Water 
IV              90-136 

Solids  not  fat 
7-114 

Oalc  on  9  per  cent  solids. 
79 

B7  lactometer. 
80            = 

100  =  10». 
Bp.  Gr. 
1-0232 

V                92-140 

4-878 

64 

64 

, , 

101666 

XX             92-466 

5-61 

61 

61 

, , 

1-01182 

XXVm    94-206 

3-663 

40 

41 

, , 

101189 

Both  standards  are  undoubtedly  low,  but  they  have  to  be  to  make  convictions  in  the  courts  possible. 

I  trust  that  on  p.  258  of  The  Ahaltst  for  December,  1883,  Mr.  Allen  does  not  mean  to  assert  that 
the  addition  of  a  given  proportion  of  cream  to  a  milk  will  lower  the  gravity  more  than  the  addition  of 
the  same  proportion  of  water.  That  is  impossible  unless  the  cream  is  lighter  than  water,  which  is  not  the 
case. 

As  to  volume  per  cent,  of  creanii  I  have  reason  to  believe  that  the  jarring  which  milk  often  under* 
goes  in  transportation  has  a  marked  effect  in  diminishing  the  volume  per  cent,  of  cream  obtainable* 
Samples  tested  at  the  dairy  may  givOi  say  10  per  cent.|  but  after  being  put  in  a  can  and  sent  to  the  city 
by  rail,  they  may  show  only  5  to  8  per  cent.,  while  the  analysis  will  give  practically  identical  results  for 
butter  fat. 
New  Yorki  1884.  Yours  trulyi 

£.  WALLER. 


LAW   EEPOETS. 

SivoTTLAB  Food  axd  Bsnos  Act  Pbosboution.— Duncan  Browui  grocer,  300,  Nuneaton  Street,  was 
charged  before  Sheriff  Balfour,  at  the  Glasgow  Sheriff  Summaiy  Court  yesterday,  with  a  contravention 
of  section  6  of  the  Sale  of  Food  and  Drugs  Act,  1876,  in  so  far  as  he  sold  to  tiie  Sanitary  Department 
inspectors,  on  9th  January,  a  }lb.  of  black  pepper  which  was  not  of  the  nature,  substance,  and  qvali^ 
djBmanded,  in  respect  that  it  contained  20  per  cent,  or  thereby  of  added  starch.  The  defender  admitted 
the  chargCi  and  said  he  merely  sold  the  pepper  as  he  had  received  it  from  a  wholesale  merchant.  The 
sanitary  inspectors  were  examined,  and  Dr.  Tatlock,  the  city  analyst,  ccmfirmed  their  testimony  by 
stating  that  on  analysis  he  found  the  pepper  in  question  had  20  per  cent,  more  starch  than  was  to  be 
expected.  Professor  Dittmari  who  was  examined  for  the  def encei  stated  that  from  the  sample  of  pepper  he 
had  examined  he  considered  there  was  aposslbility  of  there  being  10|  16,  or  20  per  cent,  of  added  starch. 
The  Sheriff  held  that  opinion  to  be  practically  in  accordance  with  Dr.  Tatlodc's.  The  Sheriff,  in  giving  his 
decisioni  said  this  was  the  first  prosecution  of  the  kind  he  had  heard  of  in  Glasgow.  The  evidence  of  the 
analysts  was  that  the  effect  of  the  added  starch  was  not  injurious  to  the  pepper  in  any  way,  but  only 
reduced  its  strength.     It  mighi  be  said  for  (lie  respondent  that  he  bought  iiie  pepper  in  the  ordinary 
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way  from  a  ^olesale  merohaat,  and  he  waa  not  aware  of  the  inferiority  of  it.  At  the  same  time,  nnder 
the  Act  he  waa  liable  for  the  sale.  The  evidence  of  the  chemists  practically  was  the  same,  and 
established  the  addition  of  the  20  per  cent,  of  foreign  starch.  In  the  whole  circnmstances,  seeing  liiat 
that  it  was  the  first  proseontion  of  the  kind,  he  inflicted  the  mitigated  penalty  of  10s. 

Sdtottlab  Votst,— Important  to  Sellers  of  Milk  and  Water,— Aii^e  Bnckrose  Sessions,  Norton,  on 
Saturday,  before  Mr.  W.  Fteston  and  Captain  TJnett,  Alfred  MaokUng,  of  Norton,  milk-soUer,  was 
charged  by  Superintendent  Farrah  with  refusing  to  sell  him,  lor  purposes  of  analysis,  a  pint  of  milk. 
The  officer  met  defendant  in  the  street^  and  when  he  asked  for  a  pint  of  milk,  MacUin  replied,  **  I  am  not 
selling  milk;  I  am  selling  m^lk  and  water.**  (Laaghter.)  Superintendent  Farrah  demanded  <*a  pint 
of  whatever  it  was,**  and  pulled  out  his  purse  to  pay  for  it,  but  defendant  refused  to  oconply.  Mr.  F. 
Langbome,  who  appeared  for  the  defendant,  argued  that  the  offence  had  not  been  committed,  seeing  that 
the  officer  had  made  no  *< legal  **  tender  of  the  money.  He  admitted  that  he  only  '*  showed  '*  defendant 
his  purse,  and  the  Act  said  the  price  was  to  be  '<  tendered."  The  Bench  ruled  the  objection  to  be  fatal, 
and  dismissed  the  case. 

PsBflomT  Milk  AiyuLXRBAnoir.— James  Beamley,  milk  hawker,  of  Silver-stroet,  Huddersfield, 
was  summoned  for  selling  impure  milk.  Mr.  Kirk,  the  chief  sanitary  inspector,  prosecuted,  and  said  he 
felt  he  was  quite  justified  in  describing  the  case  as  the  worst  that  had  ever  oome  before  that  Oourt. 
The  sample  of  miO^  in  que8ti<m  had  been  deprived  of  the  whole  of  its  butter  fat,  and  besides  that  there 
had  been  a  great  addition  of  water.  The  whole  of  the  milk  was  sent  to  the  Borough  Analyst,  and  his 
certificate  was  then  put  in  and  read  by  the  Deputy  Clerk.  It  was  to  the  effect  that  the  mOk  consisted 
of  the  following  parts  :— Butter  fat,  *63  per  cent. ;  solids,  not  fat,  7*94  per  cent.  ;  water,  91*43  per  cent. 
The  Borough  Analyst  was  of  opinion  that  the  sample  oonsLsted  of  12  per  cent,  of  added  water,  and  that 
75  i>er  cent,  of  its  butter  fat  had  been  abstracted.  It  wasstatedthat  the  defendant  had  been  fined  four 
times  previously  in  that  Court  for  selling  impure  milk  in  the  sums  of  £5,  £10,  £15,  and  £20  ;  total,  £50. 
The  Magistrates  again  fined  the  defendant,  who  did  not  appear,  £20  and  costs. 

Thb  Silk  of  Food  Act.— At  the  liverpool  County  Magistrate's  Court,  on  Saturday,  before  Messrs. 
G*.  H.  Horsfall,  G.  W.  Moss,  and  A.  Earle,  Mr.  James  Sedson,  grocer  and  provision  dealer,  of  Bice 
Lane,  Walton,  was  charged  with  selling  adulterated  butter.  Police-constable  818  said  he  visited  the 
defendant's  shop  on  February  19th,  and  pnrohased  a  pound  of  butter  for  Is.  2d.  He  then  informed  him 
that  he  had  made  the  purchase  for  the  purpose  of  having  it  analysed,  and  offered  to  leave  a  portion  at 
the  shop.  The  defendant  repUed  that  it  was  butteiine.  Mr.  Superintendent  Walsh  produced  an  analy- 
sis of  the  butter,  showing  that  it  contained  70  i>er  cent,  of  beef  fat.  In  reply  ti  the  Bench  the  police 
officer  said  butterine  was  sold  from  8d.  per  lb.  upwards.  The  magistrates  told  the  defendant  that  he  was 
selling  as  butter  an  article  which  he  knew  to  be  butterine,  and  imposed  a  penalty  of  40s.  and  costs. — 
Mr.  C.  Booock,  grocer  and  provision  dealer,  Walton  Village,  was  summoned  for  a  similar  offence,  and 
fined  40s.  and  costs.  The  butter  had  been  adulterated  to  the  extent  of  75  per  cent,  of  beef  fat. — ^Mr.  P. 
Synagh,  grocer  and  provision  dealer.  Rice  Lane,  Walton,  was  also  summoned  for  selling  butter  which 
contained  75  per  cent,  of  beef  fat.  Defendant  denied  that  he  sold  the  article  as  butter,  and  said  the  most 
ignorant  housekeeper  knew  that  what  was  sold  for  Is.  a  pound  was  not  pure  butter.  It  was  a  *  *  French 
oomposition.**  Superintendent  Walsh  said  he  had  bought  butter  at  Is.  a  pound.  The  Bench  imposed 
ft  penalty  of  40s.  and  costs. 

At  tiie  Wandsworth  Police  Court,  on  Tuesday,  Mr.  Ernest  Lloyd,  grocer,  Battersea  Pork  Boad, 
was  summoned  before  Mr.  Shell,  by  Mr.  Corsellis,  derk  of  tbe  Wandsworth  Board  of  Works,  for  selling 
coffee  adulterated  with  chicory.  Mr.  Corsellis  produced  a  certificate  of  the  anal^  st  showing  that  the 
sample  of  coffee  contained  45  per  cent,  of  chicory.  The  defendant  said  it  was  sold  as  a  mixture  of 
coffee  and  chicory,  and  produced  a  label  to  show  the  way  in  which  the  stamp  was  used.  Mr.  J.  A.  Smith, 
the  inspeot(»r,  said  that  after  he  had  purchased  the  coffee,  tiie  defendant  told  him  the  cover  was  stamped. 
He  examined  the  packet  of  coffee,  but  he  was  unable  to  see  the  stamp.  Mr.  Shell  looked  at  the  cover 
produced  by  the  inqiector,  and  said  that  the  stamp  was  veiy  faintly  printed.  As  it  was  folded  with  the 
stamp  inside  the  case  had  the  appearance  of  fraud.  He  fioed  the  defendant  £10  with  12s.  6d.  costs, 
Mr.  Emmerson  subsequentiy  appealed  to  the  magistrate  to  rednoe  tiie  penalty,  as  the  defendant  was 
unable  to  pay  it.  He  said  chicory  was  not  injurious.  The  inspector  said  it  was  injurious  in  sosie  oases. 
Mr.  Shell  refused  to  titer  his  dedsion,  but  allowed  the  defendant  time  to  pay  the  money. 

An  Untobtukatb  Sanitast  Ihbfbcxob.— At  the  meeting  of  the  CommissionerB  for  the  Burgh  of 
Gk>vanhill  (a  suburb  of  Glasgow),  held  on  Tuesday — ^BaiMe  Hugh  McDougaQ,  jun.,  grocer.  Mount 
Florida,  prodding.  Mr.  Thomas,  the  sanitary  inspector,  stated  that  he  was  appointed  three  years  ago 
by  the  Commissioners  of  Supply  for  the  ooun^  as  inspector  under  the  Food  and  Drugs  Act  at  a  sahury 
of  £5  per  annum,  but  he  had  some  difficulty  in  getting  the  expenses  paid.  Meanwhile  there  were  a 
number  of  oases  of  adulteration  of  food  going  on  In  the  bu)^  which  he  felt  he  was  poweriess  to  deal 
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with  withoat  authoritative  infitructions  which  would  guarantee  expenses.  He  could  point  to  ,f  our  shops 
where  butterine  was  sold  deliberately  as  butter.  Last  Friday  he  went  to  one  of  these  shops  for  butter, 
and  asked  the  salesman  if  it  really  was  butter.  The  reply  was  whispered,  '*  He*s  no  in  himsel' ;  but  its 
butterine."  (Laughter.)  He  was  anxious  to  take  the  matter  up,  but  must  wait  instructions.  Mr. 
Robertson,  the  olerk,  said  that  unfortunately  the  local  authority  of  the  burgh  was  not  the  local  authority 
under  the  Food  and  Drugs  Act,  and  he  was  afraid  the  Commissioners  oould  not  give  instructions  without 
incurring  liability  ior  the  expense.  He  suggested  that  the  Proyost,  as  an  ^  qfieio  member  of  the  County 
Commission,  should  be  asked  to  bring  the  matter  up  before  that  Board.    This  was  agreed  to. 

AxxEOBD  Aduiaxbatiok  bt  a  Pubuoan. — ^At  the  Sessions  House,  Boston,  on  Wednesday,  the 
adjourned  hearing  of  the  charge  against  Mr.  John  Willey,  of  Kirton,  for  selling  beer  adulterated  with 
60  grains  of  salt  per  galloo,  was  heard,  and  excited  considerable  interest,  the  court  being  filled  with 
listeners.— Mr.  B.  B.  Byer,  instructed  by  the  Boston  Licensed  Victuallers  Association  for  the  defence, 
in  the  coume  of  his  remarks  said  the  water  used  by  Mr.  WiUey  naturally  contained  a  large  pro- 
portion of  salt,  which,  in  the  process  of  brewing,  would  be  increased  to  the  amount  found  in  the  beer, 
he  had  had  the  water  and  beer  both  analysed,  the  analyst  being  in  court  to  g^ve  evidenoe.^-Mr.  CSiarlefi 
H.  Southwell  was  called,  and  in  answer  to  Mr.  Dyer,  said  he  was  a  pharmaceutical  chemist  by  ex- 
amination, and  had  been  engaged  in  chemical  pursuits  all  his  life.  Amongst  other  appointments  he  had 
held  one  as  manager  and  analjrst  in  a  large  manufacturing  pharmaoeutioal  estabUahment.  He  read  the 
following  certificates : — 

**  No.  1,  Analttioal  Refobt  : — ^I  have  quantitatively  examined  for  salt  a  sample  of  water  received 
by  me  from  Mr.  Willey  on  the  11th  Feb.,  1884.  It  contains  30*28  grains  of  Alkaline  GSilorides,  i.e,  salt, 
per  imperial  gallon.  Beer  brewed  with  such  water  would  contain  48  to  60  grains  of  salt  per  gidlon,  per- 
haps more  ;  the  ingredients  used  in  brewing  and  the  concentration  of  the  chlorides  through  loss  of  water 
by  boiling  would  increase  the  amount  of  salt  18  to  30  grains  per  gallon.  An  analysis  of  the  water  used 
by  Messrs.  Allsopp  and  Co.,  by  Dr.  Henry  Bottinger,  vide  **  Food  and  its  Adulteration,"  by  Haasall, 
page  681,  gives  10*12  grains  of  salt  (Chloride  of  Sodium)  per  gallon.  The  beer  brewed  fnim  such  water, 
according  to  the  same  authority,  contains  28  grains  of  (Alkaline  Chlorides  salt)  per  imperial  gallon  ;  thus 
the  process  of  brewing  did  in  that  case  increase  the  amount  of  salt  nearly  18  grains  per  gallon.  The 
water  received  from  Mr.  WiUey  by  me  was  contained  in  a  chemically  clean  bottle  provided  by  me  for 
the  purpose.  It  was  sealed  with  the  monogram  J.  C,  the  following  certificate  being  attached — [A  cer- 
tificate from  Dr.  Story  witnessing  the  collection  of  the  watei*.] — Chas.  H.  Southwell,  Pharmaceutical 
Chemist,  Boston." 

"  No.  2,  Analtocal  Repobt.— I  have  quantitatively  tested  for  salt,  a  sample  of  beer  received  by  me 
from  Mr.  Willey  on  the  12th  February,  1884.  It  contains  12-76  g^rains  of  chlorine  per  imperial  gallon, 
equivalent  to  54  grains  of  Chloride  of  Sodium  (salt) .  The  beer  was  contained  in  a  wine  bottle  insecui^y 
corked  with  a  piece  of  old  cork,  which  might  have  been  easily  extracted  without  injuring  the  seal. 
This  manner  of  collection  might  materially  alter  the  result  of  the  analysis.  Samples  of  beer  for  analysis 
should  be  collected  in  chemically  dean  bottles  closed  with  glass  stoppers. — Chas.  H.  SotrrowELL, 
Pharmaceutical  Chemist,  Boston.*' 

Supt.  Crawford  took  exception  to  the  accusation  against  him  of  unfairness  in  collecting  the  beer. 
Mr.  Southwell  explained  that  no  accusation  was  intended,  nor  even  an  imputation.  He  merely  drew 
attention  to  the  slovenly  way  of  collecting  samples  for  analysis  (producing  the  bottle.)  He  further 
explained  that  the  time  employed  by  brewers  ior  boiling  varied  from  two  to  five  hours  ;  he  belioved 
Allsopps  boiled  two  hours.  Of  course  the  move  time  taken  in  boiling  the  more  salt  would  be  found, 
the  water  evaporating  and  the  salt  remaining.— The  bench  after  this  eWdence,  immediately  dismissed 
the  case. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

An  ordinary  general  meeting  of  this  Society  was  held  at  Burlington  House,  on  Wed- 
nesday, the  16th  April.  In  the  absence  of  the  President  the  chair  was  taken  by  Dr. 
Wynter  Blyth. 

Dr.  Veith  was  appointed  scrutineer,  to  open  the  ballot  papers,  and  reported  that 
Mr.  F.  Woodland  Toms,  F.C.S.,  F.I.O.,  Official  Analyst  to  the  States  of  Jersey,  of  St. 
Heliers,  Jersey,  was  duly  elected  as  a  member.  Dr.  C.  M.  Cresson,  Chemist  to  the 
Board  of  Health,  Philadelphia,  was  proposed  as  a  Member,  and  Mr.  W.  Beam,  assistant 
to  Dr.  Lefihnann,  of  Philadelphia,  as  an  Associate. 

The  following  papers  were  read  and  discussed : — 

"  On  the  Detection  of  Apple  Pulp  in  Jams,"  by  M.  A.  Adams,  F.R.C.S. 

'*  A  New  Method  for  the  Examination  of  Water  Biologically,"  by  H;  S.  Carpenter, 
F.I.C.,  and  W.  0.  Nicholson,  F.C.S. 

''  On  Logwood  Paper  as  a  Be-agent,  and  on  the  Identification  of  Mineral  Acids  in 
Presence  of  Organic  Acids,"  by  A.  Ashby,  M.B. 

An  extraordinary  general  meeting  was  afterwards  held  for  the  purpose^of  confirming 
the  resolution  with  regard  to  Associates  passed  at  the  extraordinary  general  meeting 
held  on  March  19th. 

The  next  meeting  of  the  Society  of  Public  Analysts  will  be  held  at  Burlington 
House,  on  Wednesday,  the  14th  May. 


THE  ANALYSIS  OF  BUTTER. 

By  Wiluam  Fox  xm)  J.  Alfred  Wanklyn. 

{AhstraH  of  a  Paper  read  on  March  19M.) 

In  making  examinations  of  butter,  the  smell  of  butyric  ether  has  been  observed 
when  the  butter  is  saponified  in  the  usual  manner,  i.^.,  by  the  action  of  alcoholic 
solution  of  potash  on  the  butter,  but  until  we  called  attention  to  the  subject,  in  the  course 
of  last  year,  the  butyric  ether  arising  during  this  action  was  regarded  as  an  insignificant 
by-product.    We  have  shown*  that  the  butyric  ether  is  a  main  product,  and  that  by 

♦  Chemical  News,  vol.  48,  page  49,  and  in  a  paper  read  before  the  chemical  section  of  the  BritiKh 
Association,  Sonthport  meeting,  1883. 
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restricting  the  action  of  the  potash  it  is  possible  to  cause  all  of  the  butyric  acid — 
which  is  derivable  from  butter — to  assume  the  form  of  butyric  ether.  At  any  rate  we 
have  proved  that  much  more  than  half  of  the  butyric  acid  may  be  made  to  assume  the 
form  of  butyric  ether.  Yery  important  theoretical  and  practical  consequences  follow 
from  a  knowledge  of  this  fact. 

The  theory  has  a  bearing  on  the  analysis  of  butter,  and  we  propose  to  deal  with  that 
on  the  present  occasion,  and  have  to  ofPer  a  rapid  and  accurate  method  of  analyzing 
butter  by  means  of  a  measurement  of  the  quantity  of  butyric  ether,  which  is  evolved 
under  certain  specified  conditions. 

The  working  details  of  our  method  are  the  following : — 

The  butter  is  clarified  in  the  usual  way,  and  then  5  grammes  are  weighed  and 
taken  for  the  analysis.  The  butter  is  placed  in  a  small  retort  of  about  200  e.c, 
capacity,  and  fitted  to  a  condenser.  About  100  c.c.  of  alcohol  (sp.  gr.  0*838)  is  added  to 
the  butter  in  the  retort,  and  then  0*5  grms.  of  solid  potash  is  added.  The  retort  is  then 
gently  heated,  and  the  contents  are  distilled,  the  distillation  being  continued  to  dryness. 
The  distillate  is  received  in  a  bottle  fitted  with  a  stopper,  and  containing  40  c.c.  oi 
accurately  measured  normal  caustic  potash  or  soda.  When  the  distillation  is  complete 
the  stopper  is  placed  in  the  bottle  and  the  contents  are  shaken  for  a  short  time,  and 
presently  it  will  be  found  that  the  smell  of  butyric  ether  has  vanished.  Phenol 
phthalein  is  now  added  to  serve  as  an  indicator,  and  the  solution  is  titrated  with  normal 
sulphuric  acid.    The  following  results  have  been  obtained  : — 
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Three  samples  of  butter  received  by  Mr.  "Wanklyn  from  Buckingham,  gave — 

No.     I.     ..     2-86     ..     3-16     ..     2-97  per  cent.  C^HgO^,  insoluble  fatty  acid  87-86 
,,     II.     ..    none     ..       —      .,       —  „  »>        »>     9o'16 

„  III.     ..     3-20     ..—..—  „  „        „     88-60 

No.  n.  therefore  contained  no  butter  fat  whatever,  and  was  reported  on  to  that 
effect. 

Several  samples  of  ''  one  shilling  butter  "  bought  at  various  shops  gave  no  trace  of 
butyric  ether,  and  consimied  no  alkali  when  treated  as  above  described.  The  insoluble 
fatty  acids  in  these  samples  was  found  to  be  a  little  more  than  91  per  cent. 

In  like  manner  cocoanut-f at  and  various  other  fats  and  oils,  some  of  which  yield  less 
than  95  per  cent,  of  insoluble  fatty  acids,  have  been  found  to  yield  no  butyric  ether 
when  treated  by  our  process. 

We  are  of  opinion  that  slight  admixtures  of  butter  with  foreign  fat  are  of  very  rare 
occurrence  in  commerce ;  either  the  fat  which  is  sold  under  the  name  of  butter,  is  butter 
altogether,  or  else  it  is  devoid  of  butter. 

And  certificates  that  a  given  specimen  of  commercial  butter  contained,  say  20  per 
cent,  of  foreign  fat  mixed  with  the  butter  or  say  80  per  cent,  of  foreign  fat  mixed  with 
the  butter,  are  open  to  grave  suspicion. 
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In  the  course  of  the  discussion  which  ensued  after  the  reading  of  the  original  paper. 

Mr.  Allen  said: — The  formation  of  butyric  ether  during  the  saponification  of  butter 
is  certainly  an  exceedingly  curious  reaction,  of  which  I  do  not  venture  to  offer  any 
explanation  further  than  that  put  forward  by  Mr.  Wanklyn.  I  wish,  however,  that 
gentleman  had  brought  forward  some  further  facts  in  confirmation  of  his  isoglycerine 
theory ;  still,  we  can  take  it  as  a  fact,  that  butyric  ether  u  produced  in  saponification, 
and  that  when  the  operation  is  carried  out  in  the  manner  described  by  the  authors, 
slightly  over  3  per  cent,  of  butyric  ether  is  obtained.  I  do  not  gather  that  the  quantity 
which  distils  over  is  necessarily  all  the  ether  that  is  formed.  It  would  be  interesting  to 
know  whether  the  volatile  product  is  butyric  ether  only,  or  contains  ethers  of  other 
volatile  acids  besides.  When  the  paper  is  printed  I  hope  we  shall  see  actual  analytical 
figures,  and  we  shall  then  be  able  to  judge  how  far  the  process  is  capable  of  giving  constant 
results.  Since  the  introduction  of  Hehner  and  Angell's  process  many  modifications 
have  been  proposed,  but  these,  unfortunately,  have  not  always  stood  the  test  of  experience, 
and  in  the  present  case  it  will  be  most  desirable  to  know  how  much  this  process  can  do. 
I  have  myself  attempted  other  plans,  but  have  not  succeeded  in  working  out  a  process 
which  would  give  absolutely  constant  figures  on  repetition. 

The  figures  given  by  the  authors  of  the  paper  seem  to  me  to  be  very  low,  and  a 
grave  source  of  error  exists  in  the  possible  variation  in  the  proportion  of  alkali  used. 
It  is  all  very  well  to  assume  that  we  have  to  deal  with  butter  or  with  butterine, 
but,  unfortunately,  we  have  to  do  sometimes  with  mixtures,  and  how  do  we  then  know 
whether  we  have  not  more  caustic  potash  than  is  sufficient  for  this  reaction  ?  Supposing 
for  instance,  that  we  have  20  per  cent,  only  of  butter  in  a  mixture,  would  not  then 
the  excess  of  potash  be  very  considerable?  This,  it  seems  to  me,  wants  further 
explanation  and  experiment  before  we  know  how  far  the  process  is  likely  to  give  reliable 
results. 

It  is  not  so  many  years  ago  that  Mr.  Wanklyn  used  to  pooh-pooh  Hehner  and 
Angell's  method  on  the  ground  that  the  true  proportion  of  butyrin  in  butter  was  a  mere 
fraction  of  1  per  cent.  1  do  not  know  whether  Mr.  Wanklyn  is  not  even  now  prepared 
to  hold  the  same  vie\i',  on  the  ground  that  butyric  acid  is  not  contained  as  a  glyceride  in 
the  butter,  but  that  the  acid  is  formed  in  the  process  itself.  It  would  be  interesting  to 
know  what  should  happen  if  butter-fat  were  decomposed  with  sulphuric  acid  instead 
of  alkali ;  would  we  then  still  get  butyric  acid  ?  In  this  manner  more  light  might  be 
thrown  on  this  interesting  reaction. 

Mk.  Hehneb  said :  No  analyst  can  be  more  desirous  than  I  am  myself  to  see  butter 
analysis  further  improved,  and  I  am  sure  no  one  appreciates  the  difficulties  of  the 
methods  at  present  in  use  more  keenly  than  I  do.  I  hail  every  improvement  in  butter 
analysis  with  delight,  for  every  one  affords  further  evidence  that  the  seed  sown  by  Mr. 
Angell  and  myself,  now  a  good  many  years  ago,  is  growing  and  flourishing.  I  am, 
however,  sorry  to  think  that  the  method  suggested  by  Messrs.  Wanklyn  and  Pox,  instead 
of  being  anything  like  an  improvement,  is  decidedly  a  retrograde  step  ;  it  brings  us 
back  almost  to  the  position  in  which  butter  analysis  found  itself  when  first  taken  up  by 
me.    Ten  years  ago  it  was  said  that  butter  fat  contained  about  two  per  cent,  of  glyceride 
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of  solable  fatty  acids,  and  it  was  not  without  strong  opposition — ^mainly,  also,  on  the 
part  of  Mr.  Wankl3m — that  we  demonstrated  that  the  actual  quantity  was  very  much 
larger.  Six  to  seven  per  cent,  or  more  of  soluble  fatty  adds  being  readily  obtainable 
from  butter  fat.  Now,  after  the  lapse  of  ten  years,  Mr.  Wanklyn  comes  to  us  with  a 
method  by  which  he  actually  gets  from  2^  to  3  per  cent,  of  butyric  acid.  This  is,  for  Mr. 
Wanklyn,  a  decided  advance ;  if  he  continues  his  labours  he  may,  in  time,  reach  the 
quantities  readily  obtained  by  other  analysts. 

Now,  if  we  look  at  the  paper  just  read;  we  see  that  it  consists  of  a  great  deal  of 
theory,  and  of  a  very  little  bit  of  fact.  I  have  heard  a  very  eminent  lawyer  say  in  Court, 
that  he  preferred  one  grain  of  common-sense  to  a  cartloadful  of  chemistry.  I  might 
paraphrase,  and  say  **  one  grain  of  fact  is  better  than  a  ton  of  theory."  Analytical 
methods  should,  before  all  things,  stand  upon  solid  facts,  not  be  merely  pegged  on  to 
theories.  The  original  foundation  of  Mr.  Wanklyn'e  isoglycerine  theory  was  the  sup- 
posed fact,  that  from  some  fats  after  saponification,  he  was  unable  to  obtain  any 
glycerine  whatever.  He  **  rushed  into  print,"  and  announced  his  great  discovery  in  the 
Chemical  News,  in  a  paragraph  of  a  few  lines,  never  afterwards,  as  it  ought  to  have 
been,  amplified  by  the  publication  of  actual  experiment.  True,  he  read  a  paper  on  the 
same  subject  before  the  British  Association,  but  as  far  as  I  am  aware,  that  paper  has 
not  been  printed.  Somewhat  later  the  inventers  of  isoglycerine  find  that  the  fats,  from 
which  they  were  unable  to  extract  any  glycerine  after  all  could  be  made  to  yield  up  their 
alcohol  in  a  tangible  form.  With  that  observation  one  should  imagine  the  isoglycerine 
would  have  collapsed,  but  it  was  too  excellent  a  theory  to  be  allowed  to  die  in  this  manner. 
In  order  to  keep  it  alive,  Mr.  Wanklyn  now  comes  to  us  and  transfers  the  production  of  his 
mind  to  butter  fat.  Because  it  is  a  remarkable  fact  that  butterfat  on  saponification  with 
alcoholic  potash  yields  some  butyric  ether,  the  butyric  acid  combining,  to  a  small  extent, 
with  ethyl  instead  of  potassium,  and  because,  according  to  Mr.  Wanklyn's  distinct  state- 
ment, butyrate  of  glycerine,  on  being  saponified,  does  not  yield  any  butyric  ether  what- 
ever, therefore  butterfat  is  devoid  of  any  compound  of  butyric  acid,  but  must  contain 
isoglycerine.  The  foundation,  in  fact,  tiien,  of  his  theory  as  it  now  stands  is  his  allegation 
that  butyrine  on  saponification  cannot  yield  butyric  ether.  I  have^  myself,  prepared 
some  tributyrine,  by  heating  together  glycerine  and  butyric  acid  to  260^  C,  and 
thoroughly  washing  the  product.  This  most  easily  yields  a  powerful  odour  of  pineapple 
when  saponified  in  the  presence  of  alcohol,  Mr.  Wanklyn's  statement  notwithstanding 
(the  experiment  was  here  shown). 

With  this  one  little  fact  Mr.  Wanklyn's  theory  vanishes  and  collapses. 

If  it  must  then  be  admitted  that  a  glyceride  containing  the  butyric  radical  can  yield 
butyric  ether  in  the  presence  of  potash,  why  does  the  but^Tic  acid  combine  with  ethyl 
instead  of  potassium  ?  You  will  notice  that  tiie  authors  of  the  paper  are  careful  to 
use  a  quantity  of  alkali  only  just  sufficient  to  saponify  the  fat  employed.  They 
avoid  an  excess.  As  the  butter  fat  gradually  dissolves  it  must  indeed  be  locally  in 
excess.  The  molecule  is  broken  up  by  the  alkali,  part  of  the  acid  combines  with  it, 
but  the  rest  of  the  acid  is  free  to  do  what  it  likes,  and  accordingly  takes  hold  of  the 
alcohol.  If  we  have  butyrine  {G;E.^O;)^  QbH^  +  2KH0  +  C,H,  HO  we  could  get 
2C,HyK0,  +  C,Hy  CH,  0;  -f-  C3H,  (H0)3 
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Be  this  the  explanation  of  the  fact  or  not,  it  is  quite  evident  that  Mr.  Wanklyn's 
explanation  is  not  an  explanation  at  all;  he  attempts  to  explain  things  which  are 
unknown,  by  others  stUl  more  unknown.  He  has  to  invent  a  substance,  isoglycerine,  to 
explain  an  observation  apparently  in  opposition  to  our  knowlege  of  the  behaviour  of 
organic  ethers.  But  admitting  for  the  sake  of  argument  that  isoglycerine  exists,  is  it 
intelligible  why  the  butyric  acid,  formed  by  its  decomposition,  should  be  able  to  combine 
with  ethyl  in  the  presence  of  potash,  whilst  that  power  is  expressly  denied  to  butyric 
acid  present  in  a  glyceride  ?  The  acid,  whatever  its  origin,  cannot  have  different  pro- 
perties in  the  one  case  from  the  other. 

So  much  for  Mr.  Wankl3m's  theory.  Now  as  to  his  facts,  which,  as  I  have  said, 
are  very  small  ind(9ed. 

We  all  know  that,  however  much  alkali  be  taken  to  saponify  butter  fat,  some 
butyric  ether  always  forms.  With  a  great  excess  of  alkali  the  quantity  yielded  is 
small.  I  have  found  as  little  as  '3  per  cent.  With  a  barely  sufficient  amount  of  alkali, 
as  the  authors  of  the  paper  show,  as  much  as  33  percent,  may  be  obtained.  It  is  quite 
evident  that  the  resulting  percentage  is  necessarily  only  a  function  of  the  quantity  of 
alkali,  and  as  in  this  new  process  no  particular  provision  is  made  to  use  an  absolutely 
exact  proportion  of  the  two  agents,  fat  and  potash,  it  follows  that  the  quantity  of  ether 
which  is  obtained  is  quite  accidental.  The  whole  of  the  facts  come  to  this,  that  the 
formation  of  butyric  ether  affords  a  good  quaiitative  test  for  the  presence  of  butter  in  a 
mixture  of  fats.  We  knew  this  years  ago.  when  a  once  notorious  member  of  this 
Society  first  alluded  in  a  police  court  to  a  "  saponification  test "  he  was  possessed  of  for 
the  examination  of  butter.  Messrs.  Wanklyn  and  Fox  bring  us  no  further  than  this. 
Unless  they  study  the  subject  much  more  intimately  than  they  have  done,  I  would 
advise  them  rather  to  bear  the  ills  they  have  than  fly  to  others  that  they  know  not  of. 

Mr.  Wanklyn  replied  :  I  have  listened  with  very  great  attention  to  the  remarks 
made  by  Mr.  Hehner,  and  I  am  delighted  that  I  have  induced  him  to  experiment  on 
this  matter.  The  subject  of  ethers  is  one  upon  which  I  have  been  engaged  for  the  last 
seventeen  years,  and  is,  as  everyone  knows  who  has  worked  on  it,  one  of  the  most  difficult 
subjects  in  organic  chemistry  and  full  of  pitfalls.  Mr.  Hehner  has  shown  us  a  very 
beautiful  experiment ;  but  I  think  I  may  mention  that  it  is  possible  to  produce  a  trace 
of  butyric  ether  from  butyric  acid,  alcohol,  and  potash  alone — a  possibility  owing  to 
causes  which  are  pretty  well  known  to  chemists ;  this  fact^we  can  verify  in  a  variety  of 
ways.  When  we  bring  butyric  acid  and  alcohol  together  no  combination  takes  place, 
but  if  a  trace  of  potash  is  added,  immediate  combination  is  obtained,  and  in  this  way  we 
might  get  a  little  butyric  ether. 

Mr.  Hehner,  to  judge  from  his  remarks,  has  evidently  not  made  himself  acquainted 
with  the  groimds  which  inspired  the  isoglycerine  theory,  and  as  to  his  remarks  on 
theories  generally  I  was  sorry  to  hear  them.  I  have  been  accustomed  to  work  in  a 
laboratory  neariy  all  my  life,  and  in  my  opinion  a  good  chemical  theory  is  worth  a 
lifetime  of  experiment*    The  most  valuable  possession  a  scientific  man  has  is  a  theory, 
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which  may  be  true  or  false,  but  which  leads  to  investigation.  I  have  reason  to  believe 
that  my  theory  will  stand  complete  investigation.  As  to  my  paper  before  ike  BritLslL 
Association,  it  will  be  published  in  the  report  of  the  Association  when  this  appears. 

The  theory  of  isoglycerine  depends  upon  this :  No  natural  fat  yields  the  proper 
theoretical  quantity  of  glycerine.  I  have  taken  the  trouble  to  get  information  from 
manufacturers  who  only  get  five  per  cent,  of  glycerine  from  the  total  fat  taken,  the 
fatty  acids  being  95  per  cent,  and  5  per  cent,  of  glycerine  being  obtained  by  the  manu- 
facturer, he  is  satisfied  with  his  yield,  the  figures  summing  up  to  100 ;  nevertheless, 
half  of  the  theoretical  amount  of  glycerine  is  missing.  My  explanation  of  this  circum- 
stance is  that  only  one  half  of  the  glycerine  there  is  here,  and  the  other  half  exists  as 
isoglycerine. 

Beverting  to  butter,  a  good  many  chemists  have  worked  on  this  subject  but  not 
one  has  succeeded  in  getting  the  theoretical  quantity  of  glycerine  from  it.  Last 
summer  I  worked  at  the  subject  and  saponified  with  hydrate  of  lime ;  first  of  all  there 
is  a  curious  combination  of  lime  with  the  butter.  I  expected  a  loss  of  water,  but 
remarkably  enough  there  was  no  loss.  Afterwards,  when  the  action  is  completed  the 
lime  combines  bodily  with  the  glycerine  and  the  fatty  acids,  and  from  this  no  glycerine 
can  be  extracted.  It  is  only  after  prolonged  extraction  with  boiling  alcohol  that  the 
compound  is  broken  up  and  yields  its  glycerine.  I  do  not  mean  to  recommend  the  use 
of  lime  for  this  saponification ;  I  merely  warn  analysts  against  its  use. 

It  is  not  only  the  smell  of  butyric  ether  that  we  obtain,  but  from  3  to  4  per  cent., 
and  I  believe  it  is  even  possible  to  get  a  higher  percentage.  The  process  described  in 
the  paper  is  a  practical  method  for  examining  butter,  and  I  do  not  agree  with  Mr* 
Hehner  that  it  is  a  step  backwards.  By  our  process  one  is  enabled  to  turn  out  in  about 
an  hour  a  very  fair  examination  of  butter  or  fats  containing  butter,  and  I  expect  that 
the  degree  of  accuracy  to  which  we  shall  rise  will  be  that  we  shall  be  able  to  measure 
20  per  cent,  of  butter  in  a  fat,  and  that  within  an  hour. 


ON  CONDENSED  MAKES'  MILK. 
By  Db.  p.  Vieth,  F.C.S. 


In  last  year's  volume  of  The  Analyst  (page  81),  I  have  published  the  analyses  of 
two  samples  of  condensed  mares'  milk.  Having  had  the  opportunity  of  procuring  some 
more  samples  of  this  new  food  for  infants,  and  thinking  the  matter  of  some  interest  I  do 
not  hesitate  to  bring  before  you  two  further  analyses  accompanied  by  a  few  remarks. 

The  condensed  mares' milk  is  prepared  by  "Carrick's  Eussian  Condensed  Mares' 
Milk  Company."  This  company  possesses  a  stud  and  factory  near  Orenbourg,  south- 
eastern Bussia,  where  mares  are  kept  exclusively  for  milking  purposes  and  the  milk  is 
condensed.  The  first  experiments  at  large  were  made  during  the  summer  of  1  b82,  but 
1883  may  bo  considered  the  first  year  of  regular  work. 


THE  /lNALYST.  79 


The  preparation  is  reoommended  as  a  substitute  for  mother's  milk,  or  as  an  adjunct 
to  it,  and  medical  men  of  Moscow,  St.  Fetersburgh  and  London,  who  have  used  it  in 
a  number  of  eases  in  hospitals  as  well  as  in  private  practice,  report  very  satisfactorily  on 
it,  praising  its  great  digestibility,  its  highly  nutritious  properties,  its  curative  powers 
in  cases  of  diarrhcea  and  its  action  as  an  excellent  hypnotic. 

A  consignment  of  last  year's  production  arrived  in  London  at  the  end  of  the  year, 
and  of  this  I  have  examined  two  samples. 

The  condensed  mares'  milk  is  contained  in  cylindrical  tins,  2^  inches  in  diameter 

and  2}  inches  high.    The  total  weight  is  about  12^  ounces,  the  height  of  the  contents 

10  ounces.    According  to  statements  on  the  label,  the  milk  is  condensed  in  vacuo  to  ^th 

its  original  bulk  with  the  addition  of  3  per  cent,  of  sugar.     I  opened  two  tins  and  found 

the  contents  to  be  of  very  thick,  scarcely  fluid  consistency,  of  almost  pure  white  colour, 

of   agreeable    smell,    and^  of  pure  taste,  resembling  somewhat  that  of  honey.    The 

preparation  is,   especially  with  respect  to  taste,   far  superior  to  that  examined  and 

reported  upon   last   year.    The" condensed  milk  readily   dissolves    in  warm    water, 

leaving  some  small  flakes  only  undissolved,  apparently  consisting  of  coagulated  albumen. 

Solutions  made  in  the  proportion  of  one  part  of  condensed  milk  to  7  parts  of  water  had 

a  specific  gravity  of  1*033  and  1*036  respectively.    The  composition  of  the  two  samples 

was  found  to  be  as  follows  : — 

I.  n. 


Water      . . 

26-73 

per  cent. 

24-04  per  c 

Total  SoUdfl        . 

73-27 

75*96        „ 

Fat 

4-77 

6*20        „ 

Protein    . . 

13-69 

12-17 

Sugar       . . 

r>3-07 

55-81 

Aflh 

1*74 

1-78 

The  ash  had  a  pink  hue  and  gave  a  strong  re-action  of  iron. 

The  comparison  of  these  figures  with  reliable  analyses  of  mares'  milk,  published 

previously,  leads  to  the  conclusion,  that  the  milk  employed  has  been  condensed  not  to 

^th,  but  to  ^th  its  bulk.     Basing  upon  this  assumption,  and  taking  into  account  the 

addition  of  three  per  cent,  of  sugar,  the  composition  of  the  original  milk  was  calculated 

to  have  been  as  follows  :— 

I.  n. 

Water  . , 
Total  Solids 
Fat 

Protein     . . 
Sugar 
Ai£ 

There  have  not  been  very  many  reliable    analyses    of  mares'  milk  published  p^re- 

viously,  and  in  very  few  instances  a  remark  is  made,  saying  that  the  analyses  refer  to 

milk  yielded  by  mares  belonging  to  the  steppe  race.    And  even  in  these  cases  the  mares 

were  not  kept  under  their  natural  conditions  in  the  steppes,  when  they  yielded  the  milk 

concerned.    It  might  seem  inadmissible  to  compare  the  products  obtained  under  quite 

dififerent  conditions,  as  long  as  there  is  no  proof  that  this  difference  does  not  influence 

the  composition.  To  put  the  degree  of  condensation  beyond  doubt,  it  would  be  necessary 

to  know  the  actual  composition  of  the  milk  used.    Such  analyses  do  not  exist,  but  I 

have  it  on  the  best  authority,  that  the  specific  gravity  of  all  the    milk    condensed    was 

between  1*030  and  1-036. 


9-60 

9-96        , 

0-83 

1-06 

2-36 

2-09        „ 

6-02 

6-50 

0-30 

0*31         „ 
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A  3  per  cent,  sugar  solution  has  a  specific  gravity  of  1*012,  or  in  other  words,  3  per 
cent,  of  sugar,  raises  the  specific  gravity  as  much  as  0012.  Mares'  milk,  to  whidi  3  per 
cent,  of  sugar  has  been  added,  would  show  consequently  an  average  specific  gravity  of 
r045.  Wehaveseen,  however,  that  the  solution  of  the  condensed  mares'  milk  made  in 
the  proportion  of  1  to  7  had  a  specific  gravity  of  1*033  and  1*036  respectively,  and  by  a 
simple  calculation  it  will  be  found  that  the  specific  gravity  would  be  1*044  and  1*047,  if 
the  solutions  were  made  in  the  proportion  of  1  to  5.  This  proves  again,  that  the  milk 
had  been  condensed  to  l-6th  its  bulk,  or,  that  of  six  parts  by  weight,  five  parts  of  water 
have  been  evaporated.  The  statement  on  the  label,  therefore,  does  not  agree  with  our 
calculation,  but  is  in  full  accordance  with  the  actual  facts,  if  meant  in  this  sense,  that 
eight  parts  by  measure  have  been  reduced  to  one  part  by  evaporation. 

Conclusion  of  the  Proceedings  of  the  Society  of  Public  Analysts. 


PARIS  MUNICIPAL  IJLBORATORY. 
On  another  page  we  print  the  report  of  the  Paris  Municipal  Laboratory  for  the 
month  of  February.  We  should  be  glad  to  print  these  returns  every  month  if  our 
space  allowed  of  it,  as  they  shew  strikingly  the  activity  with'which  this  useful  legisla- 
tion is  enforced  in  Paris,  as  compared  with  the  apathy  shewn  in  England,  and 
especially  in  the  metropolis.  There  are  several  points  in  the  return  which  will  be  of 
interest  to  our  readers,  in  view  of  the  amendment  of  the  Act,  which  must  naturally  take 
place  in  this  country  in  a  short  time. 

Milk  adulteration  appears  to  be  almost  as  prevalent  in  Paris  as  in  London,  for  we 
find  that  more  than  30  per  cent,  of  the  samples  bought  by  the  Inspectors  were  watered 
and  skimmed. 

The  most  remarkable  feature  in  the  return  is  the  extent  to  which  the  falsification  of 
wine  is  practised  in  Paris,  and  the  stringent  standard  set  up  by  the  Municipal 
liaboratory  for  judging  by.  Thus  we  find  that  a  disagreeable  flavour,  fortification 
with  alcohol  or  sugar^  or  the  addition  of  salicylic  acid,  are  all  sufiicient  to  place 
samples  in  the  '*  C  "  or  "  Bad  "  class.  We  notice  also  that  more  than  25  per  cent,  of 
the  samples  of  wine  were  condemned  on  the  ground  that  they  were  plastered  with 
two  grammes  per  litre,  and  j^that  24  samples  are  condemned  as  adulterated  with 
foreign  colouring  matters. 

It  will  be  observed  that  in  chocolates,  8  samples  were  condeumed  on  the  ground 
of  the  addition  of  the  debris  from  the  shell  and  starch,  and  9  samples  are  condemned 
for  the  addition  of  foreign  fats,  which  we  presume  have  been  added  to  replace  the 
cocoa  butter.  This  adulteration  is  said  to  be  very  common  in  this  country,  but  we  have 
not  yet  met  with  a  case  of  prosecution  for  it. 

Thirty-two  samples  of  tin  ware  and  glazed  pewter  were  examined,  and  27  of  tliem 
were  condemned  on  account  of  the  presence  of  lead. 

Colouring  matters,  toys,  and  coloured  papers  and  wrappers  are  dealt  with  very 
stringently,  though,  in  our  opinion,  not  too  much  so.  Only  two  samples  out  of  37 
examined  passed  satisfactorily. 
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ANALYSES  MADE  DUEING  THE  MONTH  OF    FEBRUAKY  IN  THE 
MUNICIPAL  LABORATORY  OF  PARIS. 


Nature  of  the  saJEples 
analysed: — 


Wines 


Vinegars         

Boers    ..  

Ciders 

iiioohols  and  Liqueurs 

Syrups 

Waters  

Milks 

Butters  

OUs 

Hours 

Doughs  

Meats 

Sugars  . . 

Preserves 

Peppers  

Salt 

Ck>ffees,  chicorys,  Teas 

Chocolates       ••         ..         .« 

Honeys  

Jams    . . 

Colouring  materials  . . 

Toys 

Coloured  papers  and  wrappers 
Tin  and  glazed  pottery 

Spices 

Pharmaceutical  preparations 

Perfumery 

Petroleums 
Various 


Total 
A. 


782       136 


18 


10 


19 


13 


o 
10 
32 

I 
U 

8 
U 
45 


lo 


Good    The  other  samples  are  classed  as  follows  : — 
B.        C. 

I     72    Sickness  of  wine  fbitter,  acid,  fujity,  &o.) 
:  117    Flavour  disagreeaDlc. 
,  206    Plastered  above  two  grams  per  litre. 
!    78    Fortified  or  su^red. 

Q2  \  Adulterated  with  decoction  of  dried  grapes 
(         (raisins) . 
234    Adulterated  with  water. 
24  ,,  with  foreign  colouring  matters. 

15  ,y         with  salicylic  acid. 

^m  i  Substitution  of  alcohol  vinegar  for  wine 
(     •    vinegar. 

4    Adulterated  with  water. 

2  ,,         with  salicylic  acid. 

3  Adulterated  with  water. 
8    Adulterated  with  forbidden  colouring  matters. 

(  ,,         with  glucose  and  various  adul- 

(         terants. 

3    Adulterated  by  adding  glucose. 

2  ,,  with  forbidden  colouring  matters. 

2  ,,         various  causes. 

Contaminated  with  oi^anic  matter. 
,,  with  mineral  matter. 

Watered  and  skimmed. 

Addition  of  foreign  fats. 

Addition  of  foreign  oils. 

Damaged  flours. 

Tainted. 


•'I 


11 


\   - 

•> 

•> 

f  ' 

4 

ool 

364 

167 

3.3 

28 

7 

3 

1 

2 

8 

6 

2 

2 

2 

6 

3 

3 

3 

13 
8l 


Green  with  copper. 
Tainted. 


1 

4     Addition  of  flour  and  dust. 


1 
5 
1 

11 
4 
7 

17 


8  Addition  of  the  debris  from  the  shell  k  starch. 
9  „        of  foreign  fats. 

1  Addition  of  glucose. 

21  Forbidden  colouring  matters. 

5  Forbidden  colouring  matters. 

19  Coloured  with  forbidden  colouring  matters. 

27  Presence  of  lead. 


4^  Forbidden  substances. 
4     Inflammable  below  35^  C. 
28     Various  causes. 


K,.-)6       658 


Note, — The  totals  of  the  columns  B  and  C  will  not  agree  with  the  number  of  the  analyses  made,  for  the 
same  sample  may  be  counted  under  several  headings  in  column  C. 
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POEBIDDEN  COLOUEING  MATEEIALS  IN  FEANCE. 

Serious  accidents  have  frequently  resulted  from  the  employment  of  wrapping  paper 
i&ed  for  packing  alimentary  substances  which  has  been  coloured  with  poisonous 
materials,  and  more  frequently  still  from  the  use  of  liqueurs,  confectionery,  &c.  in 
which  an  artificial  colour  has  been  produced  by  a  substance  the  use  of  which  may 
entail  serious  consequences  to  the  consumer. — ^The  **  Prefecture  de  Police  "  Paris 
have  therefore  issued  the  following  regulations.  Manufactiirers  and  dealers  in  all 
kinds  of  food  are  forbidden,  to  use  the  undermentioned  colours,,  and  .will  be  held 
personally  responsible  for  any  accidents  which  may  occur  from  such  use  of  them. 

Mineral  Colours. 

Containing  copper. — **  Cendres  bleues,  "  mountain  blue.  Containing  lead. — 
Massicot,  minium,  pale  orange,  oxychloride  of  lead,  Cassel  yellow.  Tumor's  yellow, 
Paris  yellow,  white  lead,  ceruse,  silver  white,  Naples  yellow,  sulphate  of  lead,  chrome 
yellow,  Cologne  yellow,  chromate  of  bariiun.  Containing  arsenic. — Arsenitc  of  copper, 
Scheele's  green,  Schweinfurt  green,  vermillion. 

Orgaxic  Colours. 

'^  Aconit  Napel,"  Fuchaine  and  its  inmiediate  derivatives  such  as  Lyons  blue, 
Eosine,  colouring  materials  containing  nitrous  compoimds  such  as  napthol  yellow, 
Victoria  yellow.     Tropeolines,  xylidine  red,  &c.,  &c. 

Children's  toys  must  not  be  coloured  with  poisonous  pigments. 

From  the  above  and  also  from  the  table  of  analyses  made  at  the  Municipal 
Laboratory  (which  we  print  this  month)  it  will  be  seen  how  rapidly  and  thoroughly 
the  French  have  advanced  with  their  **  Adulteration  Act,"  greatly  to  the  credit  of  the 
Government.  «__^_^^_^_^_ 

ADULTERATION  OF  ALMOND  OIL. 
Almond  oil,  like  other  oils,  is  often  adulterated.  It  is  mixed  with  the 
oil  which  is  obtained  from  peach,  apricot,  and  plum  kernels;  and  even  with 
gingerly  oil,  poppy  oil,  &c.  Very  careful  researches  bearing  on  these  adidterations 
have  been  made  by  Herr  Bieber,  of  Hamburg,  who  has  amongst  other  details  given 
the  following  indications  for  detecting  falsifications : — ^Prepaire  a  re-agent  by  mixing 
equal  parts  by  weight  of  concentrated  sulphuric  acid,  nitric  acid  and, water,  and 
allow  the  whole  to  cool.  By  mixing  five  parts  of  the  suspected  sample  with  one 
part  of  this  acid  mixture,  if  the  oil  be  pure,  there  is  formed  a  liniment  of  a  pale 
yellow  colour ;  in  the  peach  kernel  oil  the  liniment  will  first  be  red  and  will  then  turn  to 
a  dark  orange-shade ;  with  gingerly  oil  the  colour  will  first  bo  a  yellowish  red,  and  will 
then  pass  to  a  dirty  orange-red ;  with  poppy  or  nut  oil  the  liniment  will  be  whiter 
than  with  almond  oil.  By  mixing  almond  oil  with  nitric  acid,  at  a  gravity  of  1*40,  there 
is  formed  a  liniment  of  a  pale  yellow  colour ;  with  peach  kernel  oil  the  liniment  will  be 
red ;  with  gingerly  oil  it  will  be  of  a  diirty  yellowish  green  which  in  time  becomes  red. 
A  mixture  to  the  extent  of  5  per  cent,  of  peach  kernel,  or  gingerly  oil,  can  thus  be 
perfectly  traced  in  almond  oil.  By  preparing  various  mixtures  of  almond  oil  with  peach 
kernel,  and  by  allowing  the  acid  liquid  to  act  upon  these  mixtures,  a  graduated  scale 
is  established  for  recognising  appro2umately  the  quantity  of  foreign  oil  added  to  the 
almond  oil. — Independent  Recwd. 
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REVIEWS. 

A  TrEvVTise  on  the  Cuemical  Constitution  of  tub  Brain  Based  Throughout  upon 
Original  Researches.  By  J,  W.  L.  Thudichutn,  M,I),  Londou :  Published  by 
BaiUiere,  Tindall,  and  Cox. 

To  the  true  chemist  this  is  a  book  of  most  absorbing  interest,  although  dealing  with 
matters  somewhat  out  of  the  general  run  of  his  studies.  Such  a  work  would  have  been 
impossible  in  the  hands  of  an  ordinary  labourer  in  our  science,  because  of  the  time  and 
expense  involved,  but  Dr.  Thudichtmi  has  been  fortunate  in  obtaining  State  aid  for  the 
last  twelve  years,  and  has  so  been  enabled  to  thoroughly  devote  his  whole  energies  to 
his  subject.  At  first,  one  takes  up  the  book  almost  with  a  sigh  of  despair  at  the  pre- 
sumed dryness  of  its  contents,  but,  in  the  very  preface,  the  author  contrives  to  inuoculate 
the  reader  with  some  of  his  own  enthusiasm,  and  as  one  new  and  curious  compound  after 
another  comes  into  view,  the  interest  increases,  until  at  last  the  work  is  laid  down  in 
sincere  admiration  for  its  contents,  and  with  a  feeling  almost  of  envy  of  the  man  who 
has  been  placed  in  so  happy  a  position  as  to  be  able  to  engage  in  such  research.  It 
would  be  manifestly  impossible  to  even  attempt  to  follow  the  author  through  his  subject 
within  the  space  of  a  short  notice  like  the  present,  but  there  are  two  points  which  at 
once  appeal  to  a  chemist,  in  the  marvellous  chemical  structure  of  the  brain.  The  first 
consists  in  the  extraordinary  isomerism  exhibited  by  comparatively  common  substances 
when  modified  by  the  action  of  the  vital  forces  of  that  organ.  Take,  for  instance, 
stearic  acid,  there  we  find  no  less  than  three  perfectly  new  isomers  discovered  by  the 
author,  two  being  of  the  nature  of  fatty  acids,  while  the  third  is  an  alcohol.  To  inosite 
and  the  glucose  group  generally  is  added  k  new  carbohydrate,  namely,  cerebrose,  which 
has  been  foimd  to  be  the  fundamental  radicle  of  the  group  of  bodies  termed  cerebro- 
sides,  the  chief  of  which  are  phrenosin  and  kerasin.  The  second  great  point  of  interest 
to  the  general  chemist  is  the  chapter  on  the  phosphorised  bodies  in  the  brain.  When 
the  first  of  these,  namely,  lecithin,  was  discovered,  it  yielded  its  phosphorus  in  the  form 
of  glycerophosporic  acid,  and  was,  therefore,  believed  to  be  analagous  in  structure  to  an 
ordinary  fat,  but  the  author  has  proved  that  this  belief  was  wrong,  and  that  there  are 
many  such  bodies  which  do  not  yield  glycerol  in  any  form.  He  therefore  concludes  that 
they  are  not  of  the  nature  of  fats,  but  simply  the  radicle  phosphoryl  in  combination  with 
other  radicals  on  the  type  of  ordinary  tribasic  phosphoric  acid.  This  class  of  bodies  he 
now  denominates  phosphatides.  With  reference  to  them,  he  states  that  they  are  the 
centre,  life,  and  chemical  soul  of  all  bioplasm  whatsoever,  both  in  plants  and  animals  ; 
their  chemical  stability  being  due  to  the  fact  that  their  fundamental  radicle  is  a  mineral 
acid  of  powerful  and  midtitudinous  dynamicities.  The  extraordinary  point  of  inteirest 
about  these  compounds  is  their  power  of  colloidation,  and  their  liquefaction  under  the 
infiuenee  of  disease  is  the  first  stage  of  their  decomposition,  which  is  then  accomplished 
by  patholysis,  just  as  it  can  be  in  the  laboratory  by  chomolysis.  Again,  we  have  bodies 
like  amidomyelin,  which  are  naturally  present  in  the  dissolved  liquid  state  at  the  ordinary 
bodily  temperature,  but  become  coUoid  at  fever  heat,  and  these  may  be  the  real  cause  of 
death  from  fever.  The  book  concludes  with  a  scheme  for  the  quantitative  analysis  of  the 
brain,  and  the  author  finishes  by  urging  that  it  is  to  physiological  chemistry  we  are  to 
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be  chiefly  indebted  for  our  medical  practise  in  the  future.  The  advance  of  chemistry, 
and  the  discovery  of  the  uses  of  such  bodies  as  mercuramine,  phosphomolybdic,  and 
phosphotungstic  acids  have  given  the  organic  analyst  powers  of  quantitative  estimation 
hitherto  undreamed  of,  and  when  the  chemist  has  completed  his  researches  it  is  then 
for  the  medical  man  to  step  in  and  use  them  for  the  benefit  of  humanity.  Then,  as  the 
author  says,  by  the  aid  of  chemistry  many  derangements  of  the  brain  and  mind  which 
are  at  present  obscure,  will  become  accurately  definable  and  amenable  to  precise  treat- 
ment, and  what  is  now  an  object  of  anxious  empiricism  will  become  one  for  the  proud 
exercise  of  exact  science. 

NuMEEiCAL  Exercises  in  Chemistry.    By  T.  Hands,  M,A,    London :    Published  by 

Sampson  Low,  Marston,  Searle,  and  Kiviugton. 
This  is  an  addition  to  the  already  niunerous  books  of  stoichiometric  problems  intended 
for  the  use  of  chemical  students.  Commencing  with  exercises  on  the  metric  system,  it 
takes  in  both  ordinary  chemical  calculations  and  those  belonging  to  the  heat  department 
of  chemical  physics.  The  exercises  given  are  very  numerous,  and  possess  the  advantage 
of  yielding  answers  coming  out  to  exact  figures,  and  not,  as  a  rule,  to  recurring  decimals. 
The  key  to  the  calculation  is  also  included,  and  thus  the  student  is  not  taxed  with  the 
purchase  of  another  book  to  get  at  the  answers.  The  preliminary  explanations  to  each 
variety  of  problem  are  more  copious  than  usual,  and  the  only  fault  is  that  they  are 
sometimes  a  little  too  diffuse,  and  couched  in  language  occasionally,  to  some  extent, 
beyond  the  grasp  of  beginners.  To  teachers  seeking  for  a  large  mass  of  varied  examples, 
the  book  will  be  found  very  useful,  especially  in  training  students  for  examinations, 
and  we  have  no  doubt  that  it  will  meet  with  an  extensive  sale  for  this  purpose. 

Alcohol  Tables.    By  Otter  Hehner,  11,  Billiter  Square,  E.C.    Price  3s.  6d. 
These  well  known  tables  have  proved  of  great  service  to  Public  Analysts,  and  Analytical 
Chemists.     We  understand  Mr.  Hehner  has  still  a  few  copies  left,  and  we  can  confi- 
dently recommend  them  to  all  engaged  in  the  testing  of  wines  and  spirits  as  being 
perfectly  accurate  and  reliable. 

The   tables  are  arranged  and  printed  in  such  a  clear  manner  that  they  are 
invaluable  for  reference  purposes. 


SUGAR  IN  MILK. 

M.  Paul  Bert,  the  eminent  French  biologist,  has  been  investigating  the  origin  of  sugar 
in  milk.  Two  theories  exist  for  explaining  this  phenomenon,  one  of  which  supposes 
that  it  is  formed  in  the  gland  itself  from  lactogenic  or  milk-forming  matter,  the  other 
supposes  that  it  comes  from  the  blood,  and  is  merely  stored  in  the  breasts  of  animals.  M. 
Bert  has  experimented  with  cows  and  she  goats,  and  found  beyond  a  doubt  that  sugar  of 
milk  is  introduced  by  excretion  in  the  breasts  from  sugar  formed  in  excess  by  the  animal. 
The  sugar  is  apparently  first  formed  in  the  liver,  but  whether  it  appears  in  the  form  of 
lactose,  or  glycose,  afterwards  transformed  into  lactose  in  the  breasts,  is  yet  a  moot 
point  which  M.  Bert  has  not  investigated. 
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ANTI-ADULTERATION  LEGISLATION  IN  AMERICA. 
From  the  following  circular  and  leader,  which  we  reprint  from  our  excellent  con- 
temporary, The  Sanitary  Engineer,  of  New  York,  it  will  be  seen  that  the  war 
against  the  Adulteration  Act  is  being  fought  in  the  United  States  with  almost  as  much 
ill-feeling  as  during  the  earlier  days  of  the  introduction  of  our  Adulteration  Acts  in  this 
country.  Probably  longer  experience  in  the  States  will  prove  that  matters  can  be 
worked  as  comparatively  harmoniously  as  in  this  country  at  the  present  day : — 

TACTICS  OF  FOOD-ADULTERATORS— A  FORGED  CIRCULAR. 
The  following  is  the  text  of  the  circular  sent  out  by  certain  druggists  of  Boston,  to  which 
we  refer  editorially  in  this  issue : 

State  House,  Boston,  March  6,  1884. 
Dear  Sir,— We  desire  to  call  your  attention  to  a  law  that  now  exists  upon  the 
statute-book  of  Massachusetts,  to  regulate  the  sale  of  drugs,  medicines,  spices,  and  all 
articles  of  food  and  drink.  The  Legislature  cf  1882  passed  a  law  which  was  recom- 
mended by  some  parties  in  the  interest  of  the  Pharmacopoeia,  and  was  gotten  up  by  the 
graduates  of  the  College  of  Pharmacy  and  other  self-constituted  parties,  who  have  com- 
piled a  book,  containing  about  one-eighth  of  the  matter  contained  in  the  United 
States  Dispensatory,  at  a  cost  of  ninety  cents  per  copy,  which  is  sold  in  the  market  at 
$4*00.  This  book,  strange  as  it  may  seem,  was  made  in  1882  the  legal  standard  of  all 
articles  of  food,  drink  and  medicine  in  this  Commonwealth.  This  book,  it  will  be 
remembered,  is  not  the  United  States  Dispensatory,  the  standard  in  use  by  all  druggists 
and  physicians,  but  a  commentary  or  appendix  upon  this  book.  The  standard  of 
medicine  is  at  variance,  in  many  important  respects,  with  the  Dispensatory,  and  all  the 
preparations  are  supposed  to  be  prepared  in  accordance  with  the  metric  system.  Under 
the  law,  as  it  now  exists,  all  medicine  must  be  made  according  to  this  book,  under  a  fine 
of  $50  ;  of  all  articles  of  food  or  drink,  not  laid  down  in  this  book,  the  standard  is  to  be 
fixed  by  the  State  Board  of  Health,  who  can  exempt,  change,  or  fix  the  standard  at  their 
own  will  or  pleasure.  Under  this  law  the  State  Board  of  Health  appointed  B.  E. 
Davenport,  Professor  of  Chemistry  in  the  College  of  Pharmacy,  who  commenced 
prosecuting  parties  for  violations  of  this  law.  Some  half-a-dozen  of  the  wholesale  and 
retail  druggists  in  Boston  and  vicinity  were  brought  up  before  the  courts  for  selling 
adulterated  laudanum,  when  the  same  was  made  in  accordance  with  the  United  States 
Dispensatory  formula,  in  use  by  every  druggist.  The  offence  was  that  the  laudanum  was 
not  made  according  to  this  new  hand-book,  or  Pharmacopoeia. 

The  new  legal  formula  had  increased  the  strength  of  laudanum  nearing  100  per 
cent.  It  was  found  upon  experiment  that  opium,  as  imported  and  usually  sold,  would 
not  produce  the  strength  required  by  the  new  law,  yet  these  firms  were  advertised  before 
the  country  as  selling  '*  adulterated  drugs  "  when  they  were  required  to  do  an  impossi- 
bility. Under  the  law,  as  it  now  stands,  there  is  hardly  a  drug,  medicine,  spice,  or 
article  of  food  sold  by  any  druggist  or  merchant  but  what  is  illegal,  and  lays  the  party 
selling  the  same  liable  to  a  fine  of  $50.  To  show  to  what  extremities  the  State  Board 
of  Health  have  pushed  this  matter,  we  will  relate  a  single  instance.    One  of  the  oldest 
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and  most  reliable  dealers  in  canned-goods  in  Boston  was  brought  np  before  the  court, 
and  fined  $50  for  selling  adulterated  vinegar,  for  the  simple  reason  that  it  contained  one 
grain  of  salt  in  a  gallon.  This  had  not  been  added  to  the  vinegar,  but  came  from  the 
fact  that  the  cider  had  been  stored  in  a  cask  that  had  some  time  been  used  for  pickles. 
Under  the  law,  as  it  now  stands,  all  medicines  or  articles  of  food  must  either  be  made 
by  the  now  edition  of  the  Pharmacopoeia,  or  the  standard  fixed  by  the  Board  of  Health, 
under  penalty  of  $50.  This,  of  course,  includes  all  spices,  conserves,  confectionery, 
which  are  classed  as  food  under  the  law,  also,  all  patent-medicines  and  'proprietary 
articles  of  whatever  name  or  nature.  The  manner  in  which  this  law  is  framed,  and  the 
spirit  wilh  which  it  has  been  enforced  thus  far,  warrants  the  belief  that  the  State  Board 
of  Health,  aided  by  the  Professor  of  the  College  of  Pharmacy,  are  determined  to  drive 
from  the  market  all  preparations  that  are  not  made  according  to  their  formula,  which 
outlaws  ninety  per  cent,  of  all  the  medicines  now  in  use,  or  an  arbitrary  standard  that 
may  be  set  up,  altered,  or  set  aside  at  the  will  of  a  few  men. 

The  State  Board  of  Health  has  asked  for  an  appropriation  of  $10,000  to  enforce 
that  obnoxious  law.  A  bill  has  been  introduced  on  lieve  to  the  Legislature,  granting  the 
State  Board  of  Health  additional  powers. 

The  following  is  a  copy  of  the  bill : — 

COMMONWEALTH  OF  MASSACHUSETTS. 

IN  THE  YKAB  ONE  TBOXJSXHTD  BiaHT  HUNDBEO  AND  RZaHTT-FOUB. 


AN  ACT  TO   BB0T7LATE  THE  SALE  OP  PATENT-MEDICINES  AND  PEOPRIETABT  ABTICLES. 

Jie  it  enacted  by  the  Senate  and  Home  of  Representntirts,  in  General  Court  ataembled^  and  bt/  thr  authwity  of 

the  samc^  as  follows  : 

Section  1.  Tho  State  Board  of  Health,  Lunacy  and  Charity  shall  take  samples  of  all  pittent- 
medicines,  prepared  food,  and  any  other  preparations  claimed  to  have  medicinal  properties.  They  shall 
cause  analysis  to  bo  made  of  the  same,  at  the  expense  of  the  owners  thereof ;  except  such  medicines 
and  preparations  as  are  found  in  the  National  Pharmacopoeia,  and  having  the  name  of  such  article 
marked  upon  each  package. 

Sot.  2.  If,  upon  analysis,  the  State  Board  of  Health,  Lunacy  and  Charity  find  any  preparation 
which,  in  their  opinion,  is  not  a  suitable  remedy  for  the  purpose  intended,  or  is  poisonous  or  hurtful  to 
the  public  h'ealth,  or  upon  which  an  exorbitant  price  has  been  fixed,  with  a  view  to  cheat  or  defraud  the 
pubUc,  they  shall  forbid  the  sale  of  such  article,  and  notify  the  owner  or  owners  thereof 

Sec.  8.  Whoever  shall  sell  or  offer  for  sale  any  article,  the  sale  of  which  is  forbidden  by  the  State 
Board  of  Health,  Lunacy  and  Charity,  as  provided  in  Section  2  of  this  Act,  shall  forfeit  and  pay  the 
sum  of  fifty  dollars  for  each  and  every  offence ;  or  may  be  imprisoned  in  the  common  jail  of  the  county 
wherein  the  offence  has  been  committed  for  a  term  not  exceeding  six  months. 

An  order  has  also  been  introduced,  asking  that  the  State  Board  of  Health  have 
power  to  examine  all  persons  who  sell  or  prescribe  medicines,  and  to  license  such  as 
they  may  select.  An  effort  is  being  made  to  repeal  these  obnoxious  laws,  and  do  away 
with  the  attempt  which  has  been  made,  during  the  last  ten  years,  to  create  a  monopoly 
in  the  sale  of  medicine,  and  place  the  whole  business  in  the  hands  of  a  select  few.  If 
you  are  opposed  to  granting  such  extraordinary  powers  to  the  State  Board  of  Health, 
and  in  favour  of  the  equality  of  all  men  before  the  law,  you  will  see  your  Senator  or 
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Kepresentatiye  in  the  Legislature,  at  the  earliest  possible  moment,  or  write  to  them,  to 
oppose  any  farther  grant  of  this  extraordinary  power  to  the  State  Board  of  Health,  and 
also  to  urge  the  repeal  of  the  present  arbitrary  and  oppressive  laws. 

For  further  particulars  consult  with  the  Counsel  for  the  Bemonstrants, 

Hon.  Chaeles  T.  Gallagher. 
Sears  Building,  209,  Washington  Street, 

Boston,  Mass. 

THE  DEUG-ADULTERATION  WAE  IN  MASSACHUSETTS. 

The  Massachusetts  State  Board  of  Health  should  be  proud  of  its  achievements  in  enf  orc« 
ing  the  Food  and  Drug  Adulteration  Law,  especially  since  this  enforcement  has  resulted 
in  showing  the  rascally  nature  of  the  opposition  to  it,  and  the  dishonesty  of  the  prime 
movers  in  this  opposition.  Their  latest  attempt  has  been  the  sending  out  a  forged 
circular,  elsewhere  printed,  to  country  druggists  and  proprietary-medicine  makers,  fiUed 
with  untruthful  statements,  in  which  is  a  copy  of  a  bill  that  they  had  prepared  and 
introduced  for  the  sole  purpose  of  forcing  the  patent-medicine  interest  to  join  the  adul- 
terators and  make  common  cause  against  the  State  Board  of  Health.  This  Bill  was 
introduced  without  the  knowledge  of  the  Board  of  Health,  and  it  is  in  no  way  respon- 
sible for  it. 

As  to  the  statement  in  the  circular,  ''that  the  Food  and  Drug  Adulteration  Law 
was  recommended  by  some  parties  in  the  interest  of  the  Fharmacopooia,  and  was  gotten 
up  by  graduates  of  the  College  of  Fharmacy,"  &c.,  it  is  only  necessary  to  remind  our 
readers  that  the  Massachusetts  Adulteration  Law  is  practically  the  same  as  that  passed 
in  New  York  and  New  Jersey,  and  that  these  were  copied  from  the  draft  of  an  act  sub- 
mitted by  the  Special  Committee  of  Award  in  the  competition  instituted  by  the  National 
Board  of  Trade  and  conducted  by  the  Sanitary  Engineer.  The  committee  which  drafted 
the  Bill  was  appointed  by  the  National  Board  of  Trade,  and  the  Bill  received  the 
endorsement  of  that  body  as  well  as  of  the  Boards  of  Trade  of  various  cities,  Boston 
included.  Moreover,  the  commercial  interests  of  the  country  were  represented  on  that 
committee  by  Mr,  Alpheus  H.  Hardy,  a  Boston  merchant. 

The  circular  adds  that ''  the  Pharmacopceia  is  simply  a  commentary  or  appendix  to 
the  TTnited  States  Dispensatory."  It  is  hardly  necessary  to  say  the  Pharmacopoeia  has 
nothing  to  do  with  food  and  drink,  but  is  the  standard  for  the  strength  and  purity  of 
medicines,  and  is  adopted  as  such  by  the  medical  and  pharmaceutical  professions  gene- 
rally throughout  the  country.  Indeed,  it  is  the  production  of  a  convention  which  meets 
decennially  in  Washington  and  appoints  a  large  and  representative  Committee  of 
Revision,  to  which  committee  is  entrusted  the  labour  of  revising  and  publishing  the 
Pharmacopoeia. 

The  convention  and  its  Committee  of  Bevision  represent  both  the  regular  medical 
and  pharmaceutical  professions  of  the  country.  The  Pharmacopoeia  thus  issued  is  acknow- 
ledged to  be  the  only  official  standard  for  the  strength  and  quality  of  all  the  medicines 
which  it  contains,  and  this  claim  is  universally  recognised  by  the  Supreme  Courts  of  all 
the  States  in  which  its  authority  has  been  questioned. 
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The  dispensatories,  of  whicli  there  are  three,  are  merely  commentaries,  two  of  them 
being  based  upon  the  Pharmacopoeia.  They  are  published  for  the  profit  of  their  authors, 
and  are  neither  legally  nor  morally  the  authoritative  standards  by  which  pharmacists 
can  be  bound.  Fortunately,  these  Dispensatories  have  been  written  by  able  men, 
and  are  often  useful  in  explaining  minutely  the  processes  and  requirements  of  the 
Pharmacopoeia. 

The  statement  made  in  this  circular,  that  laudanimi  prepared  by  the  formula  given 
in  the  U.S.  Dispensatory  wiU  not  meet  pharmacopoeial  requirements,  is  absolutely  false. 
On  page  1,466  of  the  last  (15th  edition)  of  the  U.S.  Dispensatory  is  given  the  formula  of 
the  U.  S.  Pharmacopoeia,  1880,  verbatim.  If  honestly  followed,  with  opium  of  the  quality 
prescribed  by  the  Pharmacopoeia,  no  pharmacist  need  fail  to  obtain  a  strictly  standard 
laudanum.  Any  falling-short  on  the  part  of  maniifacturers  is  due  either  to  carelessness, 
ignorance,  or  intentional  dishonesty.  The  Boston  manufacturers,  who  have  so  long  sold 
deficient  preparations  and  who  have  been  convicted  under  this  law,  can  hardly  plead  igno- 
rance, will  probably  not  plead  carelessness,  and  the  inference  is  just  that  a  desire  for  gain 
has  led  them  to  sell  preparations  known  to  fall  short  of  accepted  standards. 

The  just  and  wholesome  law  now  enforced  in  Massachusetts  is  not  oppressive ;  it 
makes  no  requirements  which  conscientious  manufacturers  cannot  meet.  It  does  punish 
adulteration  and  misrepresentation,  and  for  this  reason,  and  no  other,  it  is  antagonised 
by  those  manufacturers  whose  evil  practices  have  been  detected.  The  law  aims  to 
protect  the  health  and  the  purses  of  those  who  must  buy  food  and  drugs  upon  faith ;  thus 
far  much  good  has  been  accomplished,  and  the  repeal  or  crippling  of  the  law  could  not 
but  prove  a  public  calamity. 

The  Springfield  Repuhlican,  Boston  Traveller  and  Boston  Advertiser j  we  notice,  have 
been  doing  good  work  in  exposing  the  fraudulent  conduct  of  those  who  are  fighting  the 
State  Board,  and  they  deserve  well  of  the  people  and  honest  dealers  in  Massachusetts, 
because  they  may  lose  a  little  avdertising  by  their  course,  and  are  therefore  doing  the 
right  thing  in  apparent  opposition  to  their  own  immediate  pecuniary  interests. 


ANALYSTS'  EEPOETS. 


At  the  Glamorgamthiro  Quarter  Sessions,  Dr.  "W.  Morgan,  public  analyst,  reported  that  during  the  past 
quarter  he  had  received  sixty-one  samples,  among  which  there  were — butter  one,  butterine  one,  lurd  two, 
white  pepper  one,  black  pepper  three.  The  samples  of  butter  and  lard  were  all  genuine.  The  butterine 
was  free  f rom'deleterious  ingredients,  and  appeared  to  be  i)erfectly  wholesome,  and  there  cannot  bo  any 
objection  to  its  sale  under  its  proper  name.  The  sample  of  white  pepper  was  genuine  ;  also  two  of  the 
black  peppers  were  genuine  but  of  very  inferior  quality,  the  other  sample  containing  6  percent,  in  excess 
of  siliceous  and  earthy  matter. 

At  the  Devon  Quarter  Sessions,  on  Tuesday,  Dr.  "Wynter  Blyth,  county  analyst,  reported  that 
during  the  quarter  he  had  examined  samples  of  coffee,  chicory,  flour,  sugar,  quinine,  and  arrowroot : 
seven  in  all  had  been  submitted  for  analysis ;  none  of  the  seven  were  adidterated.  He  wrote  saying  he 
thought  it  better  that  in  the  future  he  should  be  paid  a  salary  instead  of  taking  his  remuneration  in 
fees,  as  the  number  of  samples  for  analysis  would  be  thereby  much  increased.  During  the  past  quarter 
neither  a  suflicient  quantity,  number,  nor  variety  of  samples  had  been  analysed  to  make  any  impression 
on  adulteration,  nor  from  such  a  small  number  as  seven  could  any  useful  deduction  be  drawn  as  to  the 
provalence  or  absence  of  offences  against  the  Act.  The  Cornwall  county  analyst  (Mr.  J.  J.  Beringer) 
has  reported  that  during  the  last  quarter  he  received  tvi^olve  samples  for  analysis  under  the  Sale  of  Food 
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and  DrugH  Aot.  The  resolts  of  all  the  analjaes  were  satiafaotoiy,  and  called  for  no  remark.  The  samples 
submitted  were  two  of  lard,  two  of , bread,  one  mustard,  one  whisky,  one  beer,  one  gin,  one  sweets,  one 

ooooa,  one  tea,  and  one  butter. At  the  Somerset  Quarter  Sessions,  hold  at  Wells,  on  Tuesday,  the 

county  analyst  (Dr.  Alford)  reported  that  during  the  quarter  he  had  analysed  203  samples,  and  found 
thirteen  to  be  adulterated,  among  the  adulterated  articles  being  two  of  coffee  and  three  of  mustard,  but 
the  adulterations  in  these  were  not  prejudicial  to  health. 

The  Sale  of  Food  Act.— The  Ck>unty  Finance  and  General  Purposes  Committee  on  Tuesday 
reported  to  the  Court  of  General  Sessions  for  Kent,  that  during  the  past  quarter  126  samples  of  foody 
&c.,  had  been  analysed,  32  being  certified  as  adulterated.  The  expense  had  been  £87  2s.  6d.,  and  of 
twenty  persons  proceeded  against,  eighteen  were  convicted,  and  fines  imposed  averag^g  6d.  to  £3,  and 
amounting  in  the  aggregate  to  £18  28.  The  Committee  again  expressed  their  regret  at  the  great  want 
of  aisistance  which  they  experienced  from  time  to  time  from  the  various  petty  sessional  authorities  in 
the  difficult  and  disagreeable  duty  of  putting  the  Adulteration  Act  into  force.  During  last  quarter  a 
case  was  taken  before  justices  on  tho  certificate  of  the  ooimty  analyst,  in  which  it  was  stated  that  an 
article  sold  as  butter  was  composed  entirely  of  foreign  fat,  and  as  a  penalty  of  408.  only  was  imposed 
the  Committee  held  it  was  impossible  to  suppose  that  any  good  result  would  accrue  to  the  imf  ortunato 
customers  of  such  unscrupulous  tradesmen. 

Advltkratiov  of  Mustabo. — At  Gloucestershire  Quarter  Sessions,  the  Chairman  (Mr.  J.  E. 
Dorington)  said  the  county  analyst  had  reported  that  thirty-two  articles  had  been  sent  to  him  for 
examination,  and  that  four  had  been  found  to  be  adulterated.  Three  of  these  were  adulterations  of 
mustard.  The  Police  Committee  had  discussed  the  question,  and  they  came  to  the  conclusion  that, 
although  it  was  very  proper  that  adulteration  of  mustard  should  be  prevented,  yet  as  up  to  a  certain 
extent  so-called  adulteration  was  really  a  necessity  of  its  use,  and  as  it  was  actually  mixed  by  the 
wholesale  dealers  and  supplied  with  an  announcement  that  it  was  so  adulterated  to  the  petty  tradesman 
who  were  prosecuted  for  not  informing  their  cuFtomers,  the  Committee  rather  proposed  to  direct  the 
Chief  Constable  only  to  prosecute  in  cases  where  the  report  of  the  analyst  showed  that  the  mustard  was 
adulterated  with  flour  in  excess  of  the  quantity  necessary.  Sometimes  these  prosecutions  had  the  appear- 
ance of  being  rather  persecutions  than  proper  prosecutions  for  the  protection  of  the  public.  The  public 
ought  to  be  protected  against  adulterations  injurious  to  them.  Mr.  C.  Sumner  said  he  did  not  think  it 
ought  to  go  forth  that  adulteration  was  to  be  excused  if  the  adulteration  were  not  injurious.  He  under- 
stood the  Chairman  to  say  that  the  adulteration  might  be  permitted  where  it  was  not  injurious  to  the 
purchaser.  It  might  be  injurious  to  the  health  or  to  the  pocket  of  the  purchaser.  If  a  person  applied 
for  a  pint  of  milk,  and  got  a  quarter  of  a  pint  of  milk  and  three-quarters  of  a  pint  of  water,  it  might  not 
be  injurious  to  his  health,  but  it  certainly  was  to  his  pocket.  It  seemed  to  him  that  the  proposition 
laid  down  by  Uie  Chairman  was  too  wide.  The  Chairman  remarked  that  he  did  not  mean  simply 
injurious  to  health,  but  injurious  in  the  sense  that  he  was  buying  that  which  he  did  not  expect  to  buy. 
He  imagined  people  in  buying  mustard  expected  to  buy  it  in  a  condition  in  which  they  could  use  it ;  ho 
was  told  it  could  not  be  used  in  its  raw  state,  and  that  it  required  a  certain  admixture  of  other  material 
with  it.  They  -could  therefore  give  the  police  discretionary  power  not  to  prosecute  in  those  cases.  Tho 
Lord  Lieutenant  (Earl  of  Ducie)  said  he  should  like  to  inquire  whether  **  pure  mustard  '*  was  not  a 
trade  fiction — ^whether  we  were  not  unable  to  eat  pure  mustard.  The  motion  suggested  by  tho  Chairman 
was  adopted. 


LAW   EEPORTS. 

Condensed  Milk  Pbosecution  at  Bibkenhead. — Analysts  at  Vabiance.— At  tho  Birkenhciid 
County  Magistrates*  Court,  last  week,  before  Messrs.  S.  Ledward  (presiding),  T.  H.  Jackson,  T. 
Buasell  Lee,  and  C.  J.  Buahell,  Edward  Penson,  grocer  and  provision  dealer,  Ntw  Feny,  appeared  on 
an  adjourned  summons  charging  him  with  having  sold  a  tin  of  condensed  milk  which  it  was  alleged  was 
not  of  the  quality  represented,  the  fat  having  been  abstracted.  3Cr.  T.  M.  BleaUey  appeared  for  the 
defence.  It  will  be  remembered  that  on  the  former  hearing  of  the  case,  about  three  weeks  ago,  Chief 
Superintendent  Egerton  produced  a  certificate  from  Dr.  J.  Carter  Bell,  pnUic  analyst,  to  the  effect  that 
the  milk  was  not  a  preserved  or  a  condensed  milk,  but  that  90  per  cent,  of  the  fat  had  been  abstracted 
before  boiling  down  with  sugar.  Mr.  Bleakley  at  the  time  challenged  the  analysis  of  Dr.  Bell,  and 
asked  for  an  adjournment  of  the  case  in  order  that  he  mig^t  obtain  further  evidence  as  to  the  quality  of 
the  milk.  The  Bench,  in  justice  to  the  defendant,  directed  that  a  sample  of  the  miUc  should  be  for- 
warded to   Somerset    House  for  analysis.      The  following  oertificate  was  now  produced  from  the 
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authorities  at  Somerset  Houho  : — ^<  Non-fatty  milk,  solids,  and  cane  sugar,  69'68  per  cent. ;  fat,  10*84  ; 
water,  19*48 ;  total,  100.  From  a  consideration  of  these  results  we  are  of  opinion  that  no  portion  of 
of  the  fat  has  been  abstracted  from  the  milk."  This  certificate  was  signed  by  Drs.  J.  Bell,  B. 
Bannister,  and  G.  Lewin. — Superintendent  Egerton  said  that  no  further  evidence  had  been  obtained, 
but  it  seemed,  according  to  the  certificate  from  Somerset  House,  that  there  was  no  case  against  the 
defendant. — ^Mr.  Kent  (the  clerk) :  It  is  a  case,  your  worships,  of  doctors  differing. — Mr.  Bleakley  said 
that  several  other  eminent  London  analysts  had  supplied  certificates  confirming  that  from  Somerset 
House,  and  Mr.  Harland,  of  Messrs.  Wigner  and  Harland,  had  come  down  from  London  specially  to 
prove  that  no  fat  had  been  abstracted  from  the  milk.  The  Anglo-Swiss  Condensed  Milk  Company,  for 
which  he  (Mr.  Bleakley)  appeared,  sold  thirty  million  tins  a  year  of  the  milk,  and  had  carried  on 
business  for  sixteen  years  without  a  single  information  being  preferred  against  them.  As  the  expenses 
of  the  case  would  amount  to  about  thirty  guineas,  all  through  a  gross  blunder  on  the  part  of  Dr.  Carter 
Bell,  he  hoped  the  Bench  would  allow  the  defendant  some  portion  of  the  costs. — Superintendent 
Egerton  said  that  Somerset  House  only  charged  10s.  6d.  for  each  certificate. — ^Mr.  Ledward  said  that  the 
X>olice  had  no  doubt  done  their  duty  in  endeavouring  to  protect  the  interests  of  the  public  by  sending 
the  tin  of  milk  to  Dr.  Carter  Bell  for  analysis.  That  gentleman's  analysis,  however,  had  turned  out 
to  be  very  incorrect — at  least  the  Somerset  House  authorities  had  pronounced  it  such.  The  Bench  had 
acted  according  to  law  in  referring  the  matter  to  Somerset  House,  according  to  the  certificate  from 
which  there  was  clearly  no  ground  for  convicting  the  defendant.  As  to  the  question  of  costs,  the 
Bench  only  thought  it  fair  and  reasonable  that  a  man  who  was  acquitted  should  have  his  costs ;  but 
costs  would  only  be  allowed  subject  to  taxation. — The  summons  was  then  dismissed,  the  clerk  being 
directed  to  tax  the  costs. 

At  the  South  Staffordshire  stipendiary  Court,  held  on  Monday,  at  Sedgley,  before  Mr.  W.  F.  F. 
Boughey,  Mr.  David  Beckley,  grocer  and  provision  dealer,  Acker  Hill  and  Toll  End,  was  summoned  by 
Mr.  J.  G.  Horder,  the  inspector  imder  the  Sale  of  Food  and  Drugs  Act,  for  selling  adulterated  dripping. 
Samuel  Toy  said  on  the  22nd  ult.  he  purchased  a  pound  of  dripping  at  the  defendant's  shop  at  Acker  TTni 
for  which  he  paid  5d.  Mr.  Horder. — ^Was  it  labelled  in  any  way  ?  Witness. — ^The  tin  in  the  shop  was 
labelled  **  mixed  drippiag."  Was  your  attention  called  to  the  label  in  any  way  previous  to  the  purchase  ? 
No,  sir.  Defendant. — Was  not  the  article  sold  to  you  as  "  mixed  dripping  ?  "  Witness. — I  asked  for 
dripping,  and  I  was  supplied  with  dripping  and  water.  Defendant. — Did  not  the  assistant — ^who  was 
my  son— tell  you  that  it  was  mixed  dripping  before  you  said  you  wanted  it  for  analysing? — No,  sir. 
Mr.  Horder  put  in  a  certificate  from  Mr.  Jones,  the  county  analyst,  who  certified  that  the  dripping  con- 
tained 16  per  cent,  of  water.  Defendant. — ^He  purchased  it  as  mixed  dripping,  and  he  sold  it  at  a  pro- 
portionate price.  The  genuine  article  was  8d.  ;  that  sold  to  Toy  was  ^d.,  and  he  did  not  think  he  was 
in  any  way  breaking  the  law.  The  tin  was  labelled  **  mixed  dripping  "  in  front.  Mr.  Green  (magis- 
trate's clerk). — The  question  is  whether  any  person  would  contemplate  that  dripping  and  water  was 
mixed  dripping?  Mixed  dripping,  I  should  think,  would  mean  beef  and  mutton  dripping.  The 
Defendant.— In  that  case  it  would  be  dripping.  Mr.  Green.— Well,  what  does  "mixed"  mean  ?  The 
Defendant. — Well,  in  this  case  I  didn't  know  what  it  was :  it  appears  to  bo  water  and  dripping.  Mr. 
Green.— And  it  is  only  by  a  mechanical  process  that  they  can  bo  mixed.  The  Stipendiary  fined  the 
defendant  .£1  16s. 

At  the  Liverpool  City  Police  Court,  on  Wednesday,  before  Mr.  Raffles,  Mr.  John  Irving,  grocer,  of 
157,  Westminster  Road,  appeared  in  answer  to  a  summons  charging  him  with  selling  adulterated  rock 
cocoa.  Mr.  Marks  prosecuted,  and  Mr.  Broadbridge  defended.  Mr.  Marks  stated  that  the  defendant 
was  charged  with  seUing  cocoa  which  contained  foreign  matter.  Inspector  Baker  called  at  his  shop  and 
asked  for  a  quarter  of  a  pound  of  rock  cocoa,  and  when  he  received  it,  the  assistant  said,  **  it  is  not 
pure,  there  is  sugar  and  starch  in  it."  There  was  no  label  put  on  the  packet.  The  cocoa  was  afterwards 
taken  to  Dr.  Campbell  Brown  and  analysed.  He  said  that  it  contained  6 J  per  cent,  of  moisture,  18  per 
cent,  of  sugar,  and  25  per  cent,  of  starch,  altogether  45  per  cent,  of  foreign  matter.  No  doubt  it  would 
be  stated  for  the  defence  that  notice  had  been  given  by  the  assistant  that  it  was  a  mixture,  but  they  had 
overlooked  the  fact  that  it  should  be  a  written  or  printed  notice.  If  the  goods  were  adulterated  they 
could  not  get  rid  of  their  liability  by  giving  merely  a  verbal  notice.  Mr.  Raffles. — Certainly  not  ;  that 
has  been  already  decided.  Mr.  BrcMidbridgo  contended  that  this  was  the  only  known  preparation  of  rock 
cocoa ;  it  was  not  injurious  to  health,  nor  was  it  sold  to  the  injury  of  the  purchaser.  Mr.  Raffles. — 
Then  you  contend  that  this  is  rock  cocoa  ?  Mr.  Broadbridge. — Yes  ;  this  is  the  article  known  in  com- 
mercial circles  as  rock  cocoa.  There  is  no  other  rook  cocoa  manufactured.  Mr.  Marks. — ^They  might 
equally  call  it  rook  starch.  Mr.  Raffles. — ^I  shall  decide  according  to  the  analysis  that  this  is  not  rock 
ooooa,  and  impose  a  fine  of  20s.  and  costs. 
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At  Liverpool,  on  Wednesday,  before  Mr.  Raffles,  Mr.  William  Sleightholme,  251,  Breok-road,  was 
summoned  for  selling  g^reen  peas  without  a  proper  label  desoribing  them,  as  required  by  the  Sale  of 
Food  Act.  The  peas  had  been  analysed  by  Dr.  Brown,  and  it  was  found  that  they  contained  as  colour- 
ing matter  salts  of  copper  equal  to  two  and  a  quarter  grains  of  sulphate  of  copper  per  pound  tin. 
These  salts  of  copper  were  poisonous  in  large  quantities,  but  in  small  doses  were,  according  to  the 

certificate  of  analysis,  **  astringent  and  purgative." Mr.  Thomas  Taylor,  of  213,  London-road,   was 

summoned  for  a  similar  offence,  and  the  poisonous  matter  in  this  case  somewhat  exceeded  that  in  the 
other.  His  Worship :  Somebody  will  be  getting  poisoned  one  of  these  days  through  eating  these  peas, 
and  then  some  of  these  people  who  sell  them  will  be  brought  up  on  the  charge  of  manslaughter.  The 
defendant  said  these  peas  were  the  very  best  that  could  be  purchased  in  1881,  and  only  a  few  tons 
remained.  In  that  year,  according  to  the  evidence  of  Dr.  Brown,  he  used  them  himself,  and  he  said 
they  were  not  injurious  unless  they  were  taken  in  large  quantities,  and  the  cases  brought  on  then  were 
decided  in  favour  of  the  defendants.  Since  then,  he  (the  defendant)  had  felt  perfectly  justified  in  sell- 
ing these  peas  under  the  protection  of  the  Court.  Moreover,  he  had  never  sold  a  single  tin  without 
telling  persons  that  they  were  coloured.  Indeed,  one  of  his  customers,  an  old  lady,  told  him  she  pre- 
ferred them  coloured,  as  otherwise  they  would  not  look  nice  on  the  table.  His  Worship :  Is  the  old 
lady  living  yet  ?  The  Defendant :  Oh  yes :  she  bought  some  only  on  Monday  last.  They  do  not  use 
them  in  large  quantities.  Mr.  Marks,  who  appeared  for  the  prosecution,  stated  that  the  eases  referred 
to  by  the  defendant  in  1881  were  brought  under  a  different  section  of  the  Act  from  the  present  informa- 
tion. The  prosecution  then  was  for  adulteration  simply,  and  what  Dr.  Brown  had  stated  was  entirely 
misunderstood.  He  did  not  state  that  he  used  the  peas  himself,  but  he  found  that  his  household  had 
been  using  them ;  but  directly  he  had  found  it  he  put  a  stop  to  their  use  in  his  house.  A  fine  of  10s. 
and  costs  was  infiicted  in  each  case  for  not  having  the  tins  properly  labelled,  and  it  was  pointed  out 
that  even  if  they  were  labelled,  and  were  adulterated  so  as  to  be  injurious  to  health,  this  would  not 

protect  the  seller. ^Mr.  Jesse  Holt,  Low-hill,  was  fined  10s.  and  15s.  costs  for  selling  as  rock  cocoa 

an  article  containing  about  58  per  cent,  of  impurities. ^Mr.  Edward  Hayward,  carrying  on  busineas 

at  12,  Eastbourne -street,  was  fined  208.  and  158.  costs  for  selling  as  butter  an  article  containing  60  jier 
cent,  of  animal  fat. 

At  the  Hammersmith  Police-oouri;  on  Tuesday,  Henry  Earl,  of  Church  Bead,  Acton,  appeared  to 
answer  an  adjourned  summons  for  selling  lard  adulterated  with  19  per  cent,  of  added  water.  The  case 
was  adjourned  for  the  attendance  of  the  county  analyst,  the  magistrate  doubting  whether  there  had  been 
any  adulteration.  Dr.  Bedwood  now  said  water  to  that  extent  was  added  purposely  as  an  adulterant. 
hard  and  water  were  beaten  up  together.  In  reply  to  the  magistrate.  Dr.  Kedwood  said  dipping  lard 
into  water  would  not  cause  it.  The  defendant  said  the  lard  came  from  America.  Dr.  Bedwood  added 
that  he  did  not  suppose  the  defendant  added  the  water ;  it  was  a  manufacturing  operation.  Mr.  Shell 
allowed  the  case  to  be  settled  on  payment  of  12s.  6d.  costs. 

Alleged  Adxjltebation. — ^Robert  Dennis,  of  18,  Bussell-street,  dairyman,  who  was  summoned  on 
the  31st  ult.,  by  Inspector  Luke,  for  abstracting  cream  from  milk,  so  as  to  injure  its  quality,  appeared 
to-day.  The  Government  analysts,  to  whom  it  had  been  referred  to  arbitrate  between  the  conflicting 
local  analjTst,  Dr.  Gramshaw,  and  Mr.  Harland,  analyst  on  behalf  of  the  defendant,  have  sent  in  their 
certificate,  which  was  as  follows  : — '*  No  change  had  taken  place  in  the  milk  which  would  interfere  in 
the  accurate  estimate  of  it.  From  a  consideration  of  these  results  we  are  unable  to  affirm  that  cream 
has  been  abstracted,  the  analysis  being  as  follows : — Non-fatty  solids,  8'84  per  cent. ;  fat,  2*82 ;  water, 
88-34."— Mr.  Mitchell,  who  appeared  for  the  defendant,  now  applied  that  the  summons  against  his 
client  should  be  dismissed  with  costs. — ^The  Bench  concurred,  awarding  £6  6s. 


EECENT  APPOINTMENTS. 
Mr.  Chaeles  E.  Oasselk,  F.C.8.,  F.I.C.,  has  been  appointed  Public  Analyst  for  the 
Borough  of  Chipping  Wycombe,  Bucks,  at  lOs.  6d.  for  each  quarterly  report,  lOs.  6d 
for  each  ordinary  analysis,  21s.  for  each  analysis  of  water,  and  21s.  3d.  per  mile  for 
eotch  compulsory  attendance  as  a  witness. 

Mr.  David  Hooper,  F.C.S.,  of  Birmingham,  has  been  appointed  by  the  Secretary 
of  State  for  India  Analytical  Chemist  and  Quinologist  to  the  Nilgiri  Govern- 
ment   Cinchona    Plantations    in    the    Madras  Presidency. 
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GLUCOSE  IN  LEATHEE. 

According  to  the  Shoe  and  Leathtr  Review,  the  falsification  of  the  weight  of  leather 
by  adding  glucoRe,  or  grape  sugar,  appears  to  be  carried  on  rather  extensivelj  in 
Germany,  and  the  shoe  trade  societies  are  taking  steps  to  protect  themselyes  from  the 
imposition.  A  simple  test  is  recommended,  -which  consists  in  placing  pieces  of  the 
leather  in  water  for  the  space  of  twenty-four  hours,  when  the  glucose  will  be  dissolved 
by  the  water,  and  the  result  will  be  a  thick,  sirupy  liquid.  When  two  pieces  of  the 
leather  are  placed  together  and  left  in  that  position  for  a  time,  it  will  be  found 
difficult  to  separate  them,  as  the  gummy  exudations  will  stick  them  ftogether.  It  is 
stated  that  some  samples  of  sole  leather  were  found  to  contain  as  high  as  ^  to  40  per 
cent,  of  extra  weight.  Another  test  recommended  is  to  cut  off  small  pieces  of  the 
leather,  and,  wrapping  them  up  in  a  damp  cloth,  lay  them  away  for  a  few  days  in 
a  temperate  place.  If  the  leather  is  adulterated,  the  pieces  will  be  found  to  be  stuck 
together,  and  surrounded  by  a  sirupy  substance  in  proportion  to  the  quantity  of  the 
adulterant  used  ;  and  the  peculiarity  about  leather  treated  with  grape  sugar  is  that, 
after  wetting,  it  is  difficult  to  dry,  and  resembles  gutta  peroha  or  untanned  leather 
more  than  the  genuine  article. — Scientific  American, 


RECENT  CHEMICAL  PATENTS. 


The  following  specifications  have  been  recently  published,  and  can  be  obtained  from  the 
Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

No.             Name  of  Patentee.  Title  of  Patent.  Price 

1333    A.  J.  Boult Burning  Hydro-Carbon  Oils,  together  with  Steam  or  Water, 

&c Gd. 

1366    H.  J.  Haddan         . .  Apparatus  for  Manufacture  of  Illuminating  and  Heating 

Ga8,  from  Petroleum  and  other  Oils 2d. 

1339    H.E.Newton         ..         ..     Apparatus  for  Producing  Coal  Gas 6d. 

1349    J.  S.  McDougfaU      . .  Production  of  Sulphurous  Acid,  &c.,  and  applying  the  same 

to  the  treatment  of  Wood  Pulp,  &c 4d. 

1 390    A.  G.  Bouet Material  or  Composition  to  be  used  as  a  Substitute  for  Plaster 

of  Paris,  Tripoli,  or  the  like,  and  Manufacture  of  same    2d. 

1427    W.  Ramsay Manufacture  of  Sulphur  Compounds 2d. 

1432    Sir  J.  S.  Blane         . .  Treating  White  Peat  for  production  of  an  agent  suitable  for 

combining  with  Paints,  Varnishes,  Paper  Pulp,    and 

other  materials  to  render  same  fireproof,  and  impervious 

to  moisture 4d. 

1447    W.  B.  Wicken         . .         . .     Regenerative  Gas  Burners  and  Lamps  4d. 

14G9    M.  Zingler Treatment  of  Fish  or  other  Animal  Offal,  for  Producing 

Artiiicial  Guano  and  other  products 2d. 
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Proceedings  of  the  American  Chemical  Society ;  The  Inventors'  Record ;  New  York  Public  Health 
The  Scientific  American ;  Society  of  Arts  Journal ;  Sanitary  Engineer  of  New  York ;  Cowkeeper  and 
Dairyman's  Journal ;  Siigar  Cane;  Country  Brewers'  Gazette;  The  Medical  Record;  The  Grocers* 
Gazette ;  London  Water  Supply,  by  Crookes,  Odling  and  Tidy  ;  Chemical  Review ;  Independent  Oil 
and  Drug  Journal  and  Paint  Review ;  Science  Monthly ;   Journal  of  the  Society  of  Chemical  Industry. 
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Thb  Health  Exhibition  opened  this  month  at  South  Kensington  afPords  another 
opportunity  to  the  public,  to  learn  the  nature  of  the  various  ingredients  used  in  the 
preparation  of  most  of  the  articles  of  everj-day  consumption. 

Although  the  Exhibition  is  most  suooessf  ully  arranged,  so  as  to  display,  in  a  prominent 
manner,  all  the  articles  connected  with  food,  yet  the  public  are  only  shown  what  is  done 
by  the  most  careful  and  respectable  firms,  whose  names  are  a  sufficient  guarantee  that 
only  materials  of  the  highest  quality  are  used  in  the  preparation  of  the  goods  which  they 
show. 

All  who  are  connected  with  food  produce  know  how,  from  time  to  time,  the  desire  on 
the  part  of  the  consumer  for  cheap  goods,  is  the  cause  of  the  introduction  of  articles 
called  "  substitutes,"  which  are  offered  to  the  maniifacturer  at  one-third  the  price  of  the 
genuine  material,  and  which  frequently  consist  of  some  cheap  and  simple  preparation, 
the  very  opposite,  in  its  chemical  character,  to  the  article  for  which  it  is  said  to  be  an 
efficient  substitute :  several  cases  of  this  kind  have  recently  been  brought  to  our  notice.  For 
instance,  we  have  seen  an  artide  to  be  used  as  a  substitute  for  tartaric  acid,  the  composi- 
tion of  which  has  been  found  to  be  acid  sulphate  of  alumina  in  solution  ;  a  substance 
which,  if  introduced  into  the  manufacture  of  bread  or  biscuits,  is  as  objectionable  as  alum, 
and  quite  as  much  an  adulterant.  Bisulphate  of  potash  is  also  sold  imder  a  name 
similar  to  tartaric  acid,  and  is  equally  as  worthless  as  sulphate  of  alumina.  These  are 
only  two  instances  out  of  many,  and  serve  as  an  additional  argument  to  show  the  keen 
competition  in  trade,  which  causes  the  manufacturer  to  produce,  and  unscrupulous 
firms  to  sell,  such  articles  xmder  ''Boyal  Letters  Patent,"  or  some  other  heading  of 
this  sort,  to  attract  ihe  notice  of  the  consumer. 

The  public  analyst,  although,  of  course,  he  should  be  cognizant  of  these  facts,  has 
quite  enough  work  for  the  remuneration  paid  to  him,  and  in  addition  to  this  there  is  the 
fact  that  the  Sale  of  Food  and  Drugs  Act  is  so  limited  in  its  aim  and  scope,  as  to 
practically  prevent  the  analyst  from  testing  anything  but  the  common  articles  of  food, 
such  as  bread  and  milk,  unless  they  are  sold  under  some  recognised  name.  Let  him  once 
travel  outside  these  lines,  and  a  whole  host  of  objections  are  raised.  What  is  really 
wanted,  is  more  stingent  legislation,  similar  in  character,  to  that  at  present  in 
operation  in  the  United  States  and  Paris. 

We  have  several  times  printed  in  this  Journal  the  monthly  reports  of  the  Paris 
Municipal  Laboratory,  showing  the  complete  and  thorough  manner  in  which  the  food 
supply  of  that  city  is  protected :  why  cannot  something  of  the  same  sort  be  done  in 
London  ?  What  is  wanted  is  a  measure  defining  what  is  and  what  is  not  adulteration, 
and  prohibiting  the  use  of  articles  which  are  frequently  employed  at  the  present  time, 
and  the  sale  of  which,  while  benefitting  one  class,  seriously  injures  another,  by  substitu- 
ting an  inferior  article,  for  one  of  better  quality. 

Considerable  good  would  have  been  done  by  the  Health  Exhibition,  had  they  exhibited 
a  case  of  these  so-called  substitutes.  The  prominent  display  of  this  class  of  article  in  a 
National  Exhibition,  would  have  done  much  towards  putting  a  stop  to  a  trade,  which, 
while  it  enriches  the  unficriipulous  trader,  places  the  honest  manufacturer  in  an  awkward 
position. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
Thb  meetmg  of  the  Society  of  Public  Analysts,  which  should  have  been  held  on  14th 
May,  was  postponed. 

The  next  meeting  wiU  take  place  at  the  Chemical  Society's  Booms,  Burlington 
House,  on  Wednesday,  the  18th  June. 


A  METHOD  FOB  THE  EXAMINATION  OF  WATBB  BIOLOGICALLY. 

H.  S.  Cakpkntbe,  P.I.O.,  F.C.S.,  and  W.  0.  Nicholson,  F.C.S. 

jRead  before  the  Society  ofPuhlie  AnalysU^  on  April  16^A,  1884. 

The  gexm  theory  of  disease,  though  essentially  of  modem  growth,  is  yet  not  by 
any  means  new.  And  although  held  with  unfaltering  faith  by  a  large  proportion  of 
the  most  eminent  scientific  men  of  the  day,  it  has  certainly  not  met  with  such  general 
acceptance  from  those  to  whom  it  would  appear  to  be  of  the  first  importance— the 
medical  profession. 

It  is  perhaps  scarcely  within  our  province  io  enter  here  into  a  controversy  in 
favour  of  this  theory  ;  the  brilliant  researches  of  Pasteur,  Koch  and  others,  must  be  too 
well  known  to  members  of  this  Society  to  make  reference  to  them  necessaiy .  Neither 
is  it  desirable  that  we  should  endeavour  to  sum  up  the  argfuments  of  those  who  do  not 
accept  it.  But  we  feel  bound  to  add  that  the  very  large  and  constantly  accumulating 
amount  of  corroborative  evidence  that  it  has  received  of  late  years  would  seem  to  lead 
irresistibly  to  the  conclusion  that  the  day  cannot  be  far  off  when  it  will  be  accepted  as 
a  scientific  fact. 

Those  who,  with  us,  hold  this  view,  will  at  once  admit  the  importance  of  the  subject ; 
which,  indeed,  it  is  almost  impossible  to  over-estimate.  To  those,  on  the  other  hand,  who 
hold  the  contrary  opinion,  this  paper  will  bo  of  little  interest  from  a  hygienic  pointy 
though  possibly  it  may  be  of  some  biologically. 

No  doubt  all  amongst  us  wiU  remember  Dr.  Frankland's  reference  to  an  outbreak 
of  typhoid  fever  at  Lausen,  in  Switzerland,  in  a  paper  read  before  the  Chemical  Society 
in  November,  1876,  the  evidence  being  indisputable  that  the  disease  was  conveyed  by 
the  water  supply,  and,  in  fact,  we  are  constantly  being  reminded  of  the  part  which  water 
plays  in  the  propagation  of  certain  diseases,  either  directly,  or  perhaps,  through  the 
agency  of  the  milk-can. 

It  therefore  appears  to  be  of  the  greatest  value  that  some  method  should 
be  devised  for  detecting  the  presence  or  absence  of  bacterial  organisms  in  water.  Such 
a  method  we  are  about  to  lay  before  you  to-night. 

It  is,  no  doubt,  a  fact  that,  under  certain  conditions,  these  bacterial  organisms 
may  be  taken  in  countless  myriads,  without  any  bad  results  arising.  Therefore  not  until 
it  is  possible  to  distinguish  between  the  injurious  and  non-injurious  ones  shall  we  be  able 
to  say  with  certainty  as  to  whether  a  water  will  cause  disease  or  not.  In  the  present 
state  of  our  knowledge  we  ourselves  should  be  inclined  to  hold  that  only  a  water 
perfectly  free  from  these  organisms  is  entirely  safe. 
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However,  we  do  claim  that  we  have  made  a  distinct  adyance,  and  an  advance  in  a 
direetioii  which,  without,  we  hope,  undue  confidence,  may  be  reasonably  anticipated  to 
lead  to  more  yaluable  results  than  can  be  obtained  from  a  purely  chemical  examination. 

It  is  quite  ooneeiyable  that  a  sample  of  water  may  contain  so  small  a  number  of 
organisms  or  their  germs,  that  very  possibly  none  of  them  may  be  brought  within  the 
limited  field  of  the  droplet  under  the  microscope. 

The  method  we  are  about  to  lay  before  you  has  been  devised  for  the  purpose  of 
fostering  the  growth  and  reproduction  of  any  organisms  (vegetable)  present  in  the 
water,  so  that,  by  reason  of  their  increased  number,  they  may  readily  be  detected. 

The  principal  difficulty  that  confronted  us  was  the  prevention  of  the  access  of  any 
adventitious  germs  present  in  the  atmosphere.  This  we  hope  to  have  satisfactorily 
overcome. 

The  apparatus  employed  by  us  consists  (i)  of  a  propagating  vesseL  For  this  we  use 
a  short-necked  four-ounce  flask  which  is  fitt^  with  a  caoutchouc  stopper,  through  which 
pass  two  tubes,  bent  at  right  angles,  slightly  drawn  out,  so  as  to  admit  of  their  being 
readily  fused  up. 

(ii).  A  transferring  vessel.  This  is  a  tube  having  a  bulb  capable  of  containing 
about  25  cc.  Uown  upon  the  side.  * 

(iii).  A  tube  for  sterilising  the  air  necessary  to  be  supplied.  This  is  simply  a 
piece  of  combustion  tubing  about  18  inches  long,  9  or  10  inches  of  it  being  loosely 
packed  with  asbestos  and  which  can  be  connected  with  a  refrigerator. 

We  then  proceed  as  follows : — ^Into  the  propagating  flask  50  c.c.  or  thereabouts  of 
Pasteur's  solution,  previously  filtered  and  recently  boiled,  are  introduced.  This  is  then 
boiled  for  some  time  and  whilst  steam  is  still  issuing  the  tubes  are  plugged  with  cotton 
wool  (sterilised). 

The  sterilising  tube  is  then  attached  and  kept  at  a  red  heat  and  the  flask  is  again 
boiled,  whilst  a  current  of  sterilised  air  slowly  passes.  After  a  short  time  the  tubes 
are  sealed  up  hot. 

We  thus  have  a  flask  containing  a  fluid,  devoid  of  life,  but  admirably  adapted  for 
supporting  lower  organisms. 

Now  for  the  sample.  The  two  ends  of  the  transferring  bulb  are  drawn  out  to  fine 
points,  and  one  is  sealed  up.  A  little  distilled  water  is  then  introduced  and  the  bulb 
heated  in  a  calcium  chloride  bath  till  the  water  is  dissipated,  after  which  the  point  is 
sealed.  The  bulb  thus  contains  practically  nothing  but  aqueous  vapour.  One  end  is 
now  broken  off  3  or  4  inches  under  the  surface  of  the  sample  water,  to  be  examined ; 
the  water  rushes  up  and  nearly  fills  the  bulb  ;  the  point  is  then  immediately  sealed.  The 
next  step  is  to  introduce  the  sample  of  water  in  the  bulb  into  the  propagating  flask. 

Having  heated  the  sterilising  tube,  and  attached  the  refrigerator,  a  rapid  current 
of  air  is  parsed  for  some  time  in  order  to  dear  the  apparatus.  One  of  the  points  of  the 
transferrin}^  bulb  is  then  passed  through  a  flame  in  order  to  destroy  possibly  adherent 
germs  >aifd  connected  with  the  refrigerator ;  the  other  point  of  the  bidb  tube,  and 
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the  point  of  the  propagating  flask,  are  heated  in  a  similar  manner,  and  connected  by  a 
piece  of  india-rubber  tubing,  which  has  just  been  taken  out  of  boiling  distilled  water. 

The  refrigerator  is  now  surrounded  with  cold  water  and  the  several  points  are 
broken  off  by  pressure  on  the  rubber  connectiona. 

Owing  to  the  lesser  pressure  (partial  Taouum)  in  theflask,  the  water  q^eedily  passes  ' 
over,  followed  by  sterilised  air,  after  which  all  that  has  to  be  done  is  to  seal  up  and 
disconnect. 

The  propagating  flask  is  afterwards  removed  to  any  convenient  place  where  it  ia 
exposed  to  the  light  and  can  be  kept  at  a  suitable  temperature  and  is  examined  daily, 
so  that  the  first  appearance  of  any  turbidity  may  be  observed. 

In  the  case  of  waters  contaminated  with  sewage  we  find  this  usually  occurs  in  2  to 
4  days,  whilst  with  waters  that  are  tolerably  pure  7  to  10  days  are  required. 

The  extent  and  general  appearance  of  the  cloudiness  enables  us  to  form  some  opinion 
as  to  the  desirability  of  the  sample ;  and  a  careful  microscopical  examination  with  high 
powers,  made  immediately  after  the  opening  of  the  flask,  reveals  the  nature  of  the 
organisms.  "We  use  a  J,  i,  -^f  and  ^t^,  in  succession  and  have  found  that  whilst  some 
waters  contain  various  kinds  of  bacteria,  yeast,  and  other  organisms,  in  others  only  an 
unicellular  fungus  or  confervoid  growth  can  be  distinguished. 

We  may  add  that  the  Thames  water  supplied  by  some  of  the  London  companies 
provides  a  fine  variety  of  organisms. 

It  is  our  intention  to  examine  a  much  larger  number  of  waters,  from  all  parts  of  the 
kingdom,  in  this  manner,  and  shall  be  very  much  obliged  if  at  any  time  any  member  of 
this  Society  can  favour  us  either  with  a  pure  sample  of  water  or  of  one  which  may 
reasonably  be  suspected  of  propagating  diseases. 


ON  LOGWOOD  AS  A  EE-AGENT. 

[By  a.  Ashby,  M.B.,  F.E.O.8.] 

LoGWOOB,  as  is  well  known,  has  long  been  used  as  an  indicator  in  alkalimetry,  but  I  am 
not  aware  that  the  peculiar  action  upon  it  of  many  acids  to  be  described  in  this  paper 
has  been  previously  observed.  Alterations  in  the  colour  of  logwood  extract  and  of 
hsematoxylin,  under  the  influence  of  various  agents,  are,  of  course,  well-known.  In 
Watt's  Dictionary  of  Chemistry,  Yol.  iii,  p.  732,  it  is  stated  that  acids  turn  the  colour  of 
logwood  dye  to  yellow  ;  alkalies  deepen  its  colour,  and  give  it  a  purple  or  violet  hue. 
Again,  on  page  662,  of  the  first  supplement  of  the  same  work,  we  read :  **  a  solution  of 
heematoxylin,  or  paper  saturated  with  it,  is  recommended  by  Wildenstein  (Zeitsohr 
Anal.  Chem.,  ii.  9)  as  a  test  paper,  especially  for  the  detection  of  ammonia,  the  fixed 
alkalies,  alkaline  earths,  and  certain  meteds.  Swedish  filtering  paper  thus  |»'epared  has 
a  yellowish  colour  when  dry,  and  is  coloured  red,  violet,  or  violet  blue,  by  the  smallest 
trace  of  an  alkali.  And  on  page  920,  Pt.  2,  Vol.  viii.  of  the  Dictionary,  hepmatoxylin  is 
recommended  as  an  indicator  in  acidemetry,  especially  for  the  estimation  of  non-volatile 
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acids,  which,  by  its  aid,  may  be  directly  titrated  with  alkaline  bicarbonates,  and,  accord- 
ing to  Fr6banlty  it  may  be  used  for  the  estimation  of  iodine. 

I  find  that  logwood,  or  hsBmatozylin,  is  capable  of  being  put  to  many  more  uses 
than  the  foregoing. 

The  re-agent  may  be  used  as  a  test  paper,  but  it  allows  of  greater  delicacy  when 
the  method,  to  be  presently  described,  is  put  in  practice. 

The  paper  may  be  made  from  an  alcoholic  or  aqueous  extract  of  logwood.  To  pre- 
pare the  latter,  pour  100  c.o.  of  boiling  water  oa  to  about  2  grammes  of  logwood  chips, 
and  allow  it  to  extract  for  an  hour  or  so.  Then  draw  pieces  of  filter  paper  through 
the  solution  one  or  more  times,  according  to  the  depth  of  tint  desired.  When  dried  they 
should  haye  a  uniform  pale  buff  colour.  The  paper  should  not  be  fingered  or  touched 
with  metallic  substances  whilst  wet,  as  a  blue  colour  is  thus  readily  imparted  to  it. 

HsBmatoxylin  paper  may  be  made  in  the  same  way,  using  about  a  0*1  per  cent, 
aqueous  solution. 

In  use,  the  paper  is  moistened  with  the  solution  to  be  tested  and  dried  in  a  current 
of  heated  air.  I  find  about  180*  0.  a  convenient  temperature,  and  it  is  desirable  that 
it  should  have  been  subjected  to  this  heat  before  being  used.  A  piece  of  copper  pipe, 
an  inch  or  so  in  diameter  and  about  a  foot  long,  placed  in  a  slanting  direction  oyer  a 
burner,  answers  the  purpose,  and  it  may  be  so  arranged  as  to  fix  on  to  an  ordinary 
Bunsen's  burner.  The  test  paper  must  not  be  dried  over  a  naked  gas  flame,  on  account 
of  the  add  products  of  combustion.  It  gives  a  purple  colour  with  alkalies,  and  a  rose 
red  colour  with  mineral  and  some  fixed  organic  acids,  this  particular  re-action  only 
taking  place  on  evaporation,  but  with  a  comparatively  strong  solution  of  the  acids  it 
takes  place  at  once.  When  moistened  with  weak  solutions  and  dried  as  described, 
a  beautiful  evanescent  rose-coloured  blush,  conmiencing  at  the  edges,  traverses  the 
surface  of  the  paper.  On  the  other  hand,^olatile  and  some  fixed  organic  acids  either 
give  no  re-action  with  logwood,  or  else  impart  to  it  a  more  intensified  yellow  tint. 

With  extremely  weak  solutions  it  is  necessary  to  repeat  the  moistening  and  drying 
several  times,  adding  drops  of  the  solution' to  the  paper  rather  than  re-dipping 
the  latter  into  the  solution,  so  as  to  concentrate  the  acid  on  the  paper ;  the  sensitiveness 
of  the  re-action  being  thus  considerably  enhanced.  The  surface  of  the  paper  must  be 
closely  watched  during  the  drying,  as  the  colour  is  exceedingly  fugitive  with  very  weak 
solutions. 

Perhaps  a  better  way  to  use  logwood  as  an  indicator,  is  to  evaporate  its  extract  on 
white  porcelain  over  a  water  bath  or  argand  burner.  Several  very  small  drops  of  it 
diould  be  evaporated  at  the  same  time,  to'  one  of  them  should  be  added  a  drop  of  the 
sdution  to  be  tested,  the  others  serving  for  subsequent  use  and  for  comparison  of 
QcAania.  When  dry,  if  there  is  no  distinct  reaction,  the  former  may  be  re-moistened 
with  a  drop  of  the  solution  under  examination  and  again  evaporated.  This  process  may 
be  repeated  if  necessary,  and  thus  the  re-action  becomes  extremely  delicate. 

In  the  following  table  are  embodied  the  re-actions  of  various  acids  and  acid  salts 
with  logwood  so  far  as  I  have  observed  them  : — 
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Name  of  Acid. 


Colour  reaotion  on 
evaporating 


Snbeeqnoit 
reaction  with 


Name  of  Add. 


Coloiir  reaotioiKm 
eraporating 


SttbaaquMit 
reaction  with 


a.  Mineralaeids : 

Aisenic 

Arsenions 

Boraoio 

Cttrbooio 

Hydrobromio . . 

Hydrochloric . . 

Hydriodio 
Hydrocyanic  . . 
Hydroflouric  . . 
Hydrosulphtuic 
Iodic    .. 

19itrio  .. 

Nitroua 

Molybdio 

Osmic  . . 

Phosphoric 

FhoephorouB 

Solphario 

Sulphnrotifl 

Titanic 

Tnng^tio 

Vanadio 


Rose  red,  charring . 

Grey 

Rose  red 

Nil 

Hose  red 
Bose  red,  alight ) 
charring  j 

Sose  red,  alight 
charring  j 

Rose  red 

( Rose,  changing  ] 
(  to  orange  j 
Nil 

(  Colour  destzoyed,  1 
no  red  j 

!Roee  red,  fogi-  | 
Ixre,  not  reprO"  ; 
ducible  J 

Colour  destroyed  . 
Purple  grey . . 

Blue 

Rosered,  charring  . 

Rose  red 

Rose  red,  charring. 

Rose  red 

Rose  red 

Purple  grey . . 

Purplish  gr^ 


Purple 
Nil 
Purple 
Slight  bluish 

Purple 

Slight  Uuiah 

Puiple 

Ditto 

Ditto 

Nil 

Ditto 

Ditto 
Purple 


Purple 

Ditto 

Ditto 

Bluish 

Purple 


6.  Organic  aeidt. 
Acetic  .\ 
Benzoic 
Butyric 

Ginnamio        . . 
Citric  .. 
Formic 
Gallic  .. 
Hi] 


Ydlow 


Malic  ., 
Meconic 
Oxalio  .. 
Picric  .. 

Salicylic 

Succinic 

Tannic 

Tartaric 

Uric     , , 

Yalerianio 

e.  Acid  taltt : 

Add  phos- 
phate of  soda 
NaBLPO^.. 

Bisulphate  of 
potash 
KHSO4     .. 

Bitartrate  of) 
potash       ..  j 


Bright. 

Nil 

Slight  ydiow 

YeUow 

Red 

Bright  yellow 

NU 

Orangered  .. 

Yellow 

OrangpBied  •  • 

Rosered 

Rose  red 

Reddish 

i  Red,     somewhat } 
\     orange  j 

Yellow 

Orange 

Red 

Nil 

SlighiJy  yellow 


Orange 

Rosered 
Nii    .. 


Purple 

Ditto  , 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

IHtto 

Ditto 

Ditto 

Green 

Purple 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 

Ditto 
Ditto 


The  carbonic  acid  appears  to  affect  the  coloiir  of  logwood  in  a  yery  small  degree , 
taming  it  slightly  to  a  reddish  grey,  but  as  it  is  not  sufficient  to  be  of  any  practical 
use,  I  have  put  the  re- action  in  the  table  as  nil. 

With  logwood  or  heematoxylin  pap^r,  the  rose  red  re-action  is  easily  perceptible 
with  an  acidity  equal  to  0*2  SOj  per  1000,  and  by  concentrating  on  the  paper  a  few 
times,  0*1  SOs  per  1,000  gives  a  distinct  re-action. 

With  a  dried  spot  of  logwood  extract  on  white  porcelain  0*05  SOt  per  1,000  gives  a 
slight  re-acti(»n  the  first  time  of  evaporating  it.  A  re-action  can  be  obtained  with  a 
solution  containing  only  0*025  SOs  p^^  1,000,  if  a  drop  of  it  is  added  to  the  logwood 
spot  several  times  in  sucoeesion,  adding  the  drops  before  the  remainder  has  had  time  to 
evaporate  to  dryness. 

Logwood  affords  a  means  of  distinguishing  between  nitric  and  other  mineral  adds, 
such  as  the  sulphuric  or  hydrochloric,  for  when  logwood  paper  is  moistened  with  a 
solution  containing  nitric  acid  and  dried,  a  rose  red  blush  traverses  the  paper,  but  is 
not  re-produced  on  repeating  the  operation^  and  it  will  be  found  that  the  paper  id 
then  no  longer  turned  purple  by  alkalies,  as  the  heematoxylin  has  been  destroyed.  It 
must  be  borne  in  mind,  however,  that  the  re-action  with  alkalies  cannot  be  obtained 
after  the  rose  red  colour  has  been  produced  with  logwood  through  the  agency  of 
boracic  acid. 

The  colouring  matter  of  the  paper  is  more  readily  charred  by  sidphuric  acid  and  a 
few  others  than  is  the  paper  itself. 

It  is,  therefore,  possible  with  the  aid  of  logwood,  to  detect  the  presence  of  free 
mineral  and  some  fixed  organic  acids  when  mixed  with  volatile  organic  acids. 
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An  admixture  of  a  mineral  acid  with  a  coloured  vinegar  to  tlie  extent  of  one  part 
Hs804  per  1,000  can  be  readily  detected  by  the  use  of  logwood  paper,  and  an  admix- 
ture of  0*25  per  1,000  can  be  observed  when  using  a  spot  of  logwood  extract  dried  on 
white  porcelain.  I  presume  that  notice  would  not  be  taken  of  less  quantities  than  that, 
but  the  limits  of  sensibility  may  be  pushed  still  further  with  colourless  vinegars.  If, 
therefore,  a  spot  of  logwood  extract  on  white  porcelain,  on  being  moistened  with  a  drop 
of  a  sample  of  vinegar,  and  dried,  gives  no  red  colour,  then  the  article  under  examina* 
tion  may  safely  be  declared  to  be  free  from  adulteration  with  mineral  adds. 

If,  on  the  other  hand,  there  should  be  a  somewhat  indefinite  reaction;  or  a  distinct 
rose-red  colour,  then  the  sample  should  be  analysed  by  Hehner's  method,  since  the 
colour  might  be  due  to  the  presence  of  tartaric  acid.  Logwood  cannot  be  employed  for 
the  detection  of  mineral  acids  wh^i  mixed  with  lime  or  lemon  juice,  because  citric  acid 
also  gives  the  re-action. 

I  find  that  when  nitric  acid  is  in  a  vinegar  its  presence  may  be  detected  by  logwood 
paper,  which  wiU  assume  at  first  the  characteristic  rose-red  colour,  vanishing  on 
drying,  and  after,  if  necessary,  repeated  applications  of  the  vinegar,  the  red  colour  will 
no  longer  be  observed,  and  a  purple  colour  will  not  be  given  to  the  paper  on  the  addition 
of  an  alkali,  the  hsematoxylin  having  been  destroyed  by  the  nitric  acid. 

I  have  observed  that  when  a  vinegar  containing  free  nitric  acid  is  evaporated  and 
incinerated,  the  residue  is,  nevertheless,  alkaline ;  therefore,  logwood  paper  goes  still 
further  than  Hehner's  qualitative  test  for  the  admixture  of  mineral  acids  with  vinegar, 
since  that  is  not  applicable  to  the  detection  of  nitric  acid,  moreover^  it  is  not  available 
with  distilled  vinegars,  whereas  the  logwood  re-action  is. 

I  have  made  some  experiments  which  show  that  logwood  may  be  employed  as  an 
indicator  in  the  direct  titration  of  acetic  acid  in  acetates,  and  no  doubt  in  the  titration  of 
other  organic  acids,  which  do  not  give  the  rose-red  colour  with  it,  by  adding  standard 
sulphuric  acid  to  a  known  quantity  of  the  salt  in  solution,  imtil  the  free  mineral  acid 
re-action  with  logwood  is  just  perceptible.  I  have  not  yet  had  time  to  pursue  this  branch 
of  the  subject  further,  but  propose  to  take  it  up  on  a  future  occasion  with  q>ecial  refer- 
ence to  the  assay  of  crude  commercial  acetates. 

Logwood  does  not  readily  lose  its  sensitiveness.  I  happened  to  leave  some  logwood 
solution  in  an  open  vessel  in  my  laboratory  in  December  last.  In  the  middle  of  March 
I  made  some  logwood  paper  from  this,  purposely  leaving  it  exposed^  and  it  still  remains 
sensitive. 

These  re-actions  of  logwood  may  be  used  conver^tely  for  the  detection  of  logwood 
when  employed  as  a  colouring  matter  in  wines,  &c.  I  coloured  some  sherry  slightly 
with  it,  and  on  dipping  a  piece  of  filter  paper  into  it  and  drying,  I  found  that  ammonia 
gave  a  purple  colour  to  it ;  then,  on  moistening  another  piece  of  the  paper  with  nitric 
acid,  and  drying,  a  fugitive  rose-red  colour  was  produced ;  but  ammonia  would  then  no 
longer  give  to  it  a  purple  colour.  The  characteristic  reactions  of  hydrochloric  and  sul- 
phuric acid,  using  the  latter  about  deci-uormal  strength,  were  given. 

In  short,  logwood  paper  had  been  made  from  the  artificially  coloured  wine. 

I  next  tried  the  behaviour  of  the  natural  colouring  matter  of  port  wine,  and  for  that 
purpose  I  dipped  some  filter  paper  into  the  wine  and  dried  it.    Ammonia  gave  it  a  dirty 
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green  colour.  Moistened  with  nitric  acid  and  dried,  a  rose-red  colour  was  not  produced, 
but  in  place  of  it  a  yellow,  wliich  was  not  afterwards  changed  by  ammonia. 

The  colouring  matter  of  darei  behaves  in  precisely  the  same  way. 

I  have  not  yet  had  an  opportunity  of  obaerving  the  behaviour  of  other  colouring 
matters  which  are  occasionally  used  for  colouring  wines,  when  treated  in  a  similar 
manner,  to  see  if  logwood  may  be  distingui^ed  from  aU  of  them,  but  hope  to  be  able 
to  do  so  before  long. 

I  think,  howeyer,  that  if  a  wine  should  be  found  to  yield  on  paper  a  residue  beharing 
after  the  fashion  of  logwood,  it  may  fairly  be  considered  to  have  a  colouring  matter  other 
than  its  own  natural  one. 


ON  THE  COMPOSITION  AND  ADULTEEATION  OF  FRUIT  JAMS. 

By  M.A.  Adams,  F.C.8.,  F.R.C.S. 

A  FEW  months  ago,  when  several  samples  of  fruit  jam  were  brought  for  examination, 
under  the  provisions  of  the  "  Food  and  Drugs  Act,"  I  was  quite  at  a  loss  for  any  trust- 
worthy guide  to  assist  me  in  the  necessary  examination,  and  so  far  as  I  know,  this  field 
of  investigation  has  not  been  much  worked.  On  this  account,  therefore,  I  trust  to  be 
excused  for  offering  the  following  remarks  and  figures,  relating  to  the  nature  and  com- 
position of  jama.  I  am  painfully  aware  that  a  series  of  somewhat  tedious,  proximate 
analyses  have  not  brought  to  light  much  that  is  valuable,  yet  in  so  far  as  no  such  analyses 
have  hitherto  been  published,  they  may  go  for  what  they  are  worth,  and  perhaps  save 
others,  bent  on  similcur  investigation,  some  little  trouble,  or  possibly  evoi  open  out 
suggestions  for  tha  better  means  of  eCttacking  the  question  of  jam  adulteration  than  are 
at  present  in  use. 

The  following  analyses  relate  to  three  classes  of  jam  '.^^Some  maddf  which  of  course 
we  know  to  have  been  made  of  nothing  but  the  pure  fruit  and  cane  sugar.  A  eammdrcial 
jam  of  a  most  superior  make,  which  we  have  every  reason  to  believe  is  also  abscdutely 
pure,  and  lastly,  a  commercial  jam  of  very  inferior  quality,  which  was  found  to  consist, 
not  wholly  of  the  fruit  which  it  was  repfssented  to  be  made  of,  but  largely  diluted  witlv 
apple  pulp. 

The  analyses  show  the  per-centage  composition  as  regards  'glucose,  cane  sugar^ 
other  soluble  matters,  ash  and  moisture. 

The  utmost  range  of  diiference  in  regard  to  moisture  lies  between  37*5,  and  23  pet. 
cent.,  and  the  average  of  good  jam  is  about  30  per  cent. 

The  Ash  in  aU  cases  is  less  than  1  per  cent.,  and  ranges  from  0*22  per  cent,  to  0'9& 
per  cent. 

The  Shins  and  Seeds  (of  course  this  does  not  include  the  stones  of  plums,  apricot  oi: 
damsons)  are  less  than  I  expected,  and  range  from  102  to  11*45  per  cent. 

Other  Soluble  Matter  is  a  "  difference  figure,"  and,  except  in  the  case  of  **  Steer' a 
Apricot,"  in  which  it  amounted  to  1407  ! !,  averaged  8-83  per  cent. 

As  of  course  was  to  be  anticipated,  the  bulk  of  the  substance  of  jam  is  sugar, 
amounting  to  an  average  on  the  dried  substance  of  88*6  per  cent.,  and  ranging  from 
74*77  per  cent,  to  96*98  per  cent.,  but,  contrary  to  my  expectation  by  far  the  larger  part 
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of  tliis  sugar  is  inverted ;  but  in  this  particular  oomes  out  the  most  oonlspicuous  of  the 
differences  between  the  several  descriptions  of  jam  experimented  upon,  for  while  on  an 
average  only  6*71  per  cent,  of  uninverted  sugar  could  be  found  in  the  Aom^  made fiu 
Beach's  there  is  27*85  per  cent.,  showing  that  at  least  in  the  ordinary  domestic  method 
of  production  the  cane  sugar  is  almost  wholly  inverted. 

This  of  course,  absolutely  negatives  any  attempt  at  determination  of  adulteration, 
if  it  may  now  be  so  considered,  by  the  substitution  and  artificial  glucose  for  cane  sugar 
,in  the  manufacture. 

I  have  nothing  more  at  present  to  say  on  the  chemical  aspect  of  the  analyses ;  ftom 
that  point  of  view  the  matter  is  still  pretty  barren  of  indications  which  can  assist  in  the 
demonstration  of  adulteration.  So  far  as  I  know  the  only  adulteration  practised  is  the 
substitution  of  inferior  fruit,  or  other  vegetable  pulp,  for  the  more  valuable  fruit  which 
it  is  ostensibly  sold  for,  much  in  the  same  way  as  chicory  is  mixed  with  and  sold  as 
coffee  for  the  purpose  of  extorting  the  price  of  coffee  for  the  less  valuable  chicory. 
Among  the  many  substances  said  to  be  used  for  this  purpose  in  the  manufacture  of 
commercial  jam,  are  mangel-wurzel,  turnip,  carrot,  etc.,  and  a  common  form  of  gelatine 
to  fortify  the  pectose  substances,  but  the  principal  ingredient  of  adulterated  jam  is 
more  often  apple  pulp,  the  applM  so  used  being  refuse  windfalls,  which  are  totally 
unserviceable  for  any  other  purpose. 

The  detection  of  these  foreign  vegetable  substances  resolves  itself  into  an  investiga^ 
tion  by  the  microscope,  and  is  not  easy ;  for  at  the  outset,  the  cellular  and  fibro-cellular 
structures,  which  enter  into  the  formation  of  fruits,  such  as  are  usually  made  into  jam, 
are  naturally  similar  to  the  analagous  structures  in  the  adulterants,  and  to  make  the 
matter  worse,  the  process  of  manufacture  so  breaks  down  and  destroys  the  original 
natural  features  of  the  tissues  that  often,  as  a  matter  of  practice,  one  has  to  deal 
with  a  mass  of  debris  in  which  it  is  impossible  to  trace  sufficiently  the  natural 
structural  features  to  permit  of  anything  like  a  safe  conclusion  as  to  admixture.  It  is 
true  there  are  a  certain  few  characteristic  structures,  like  the  cuticles  of  the  raspberry 
and  currant,  which  are  very  enduring,  and  such  as  none  with  adequate  knowledge  could 
fail  to  recognize,  but  the  main  bulk  of  the  cellular  tissue  composing  the  parenchyma 
of  the  fruits  is  so  soft  and  diffluent,  and  so  similar  that  their  slight  special  peculiarities 
are  quickly  and  entirely  lost  in  the  mess  to  which  they  are  reduced  in  the  making  of  jam. 
Such,  however,  as  remains  to  be  observed  are  rendered  more  conspicuous  by  certain  treat- 
ment ;  for  instance,  by  staining  with  Hoffmann's  violet,  the  cells  are  pretty  generally 
made  to  show  up  well,  and  by  tincture  of  iodine,  the  c^ls  of  apple,  to  the  exclusion  of  all 
other  cells  are  stained  a  most  characteristic  pinkish  purple  or  greenish  colour  in  such  a 
manner  that  the  presence  of  apple  may  be  detected  with  the  greatest  certainty  and 
utmost  ease,  and  within  certain  limits  a  quantitative  estimation  may  be  arrived  at.  In 
the  raw  apple,  the  development  of  this  colour  does  not  necessarily  occur  on  the  treat- 
ment by  iodine,  but  always  follows  boiling  in  dilute  acid,  the  natural  acid  of  the  fruit 
being  usually  of  itself  sufficient  to  determine  the  reaction. 

I  beg  to  acknowledge  the  assistance  of  Mr.  L.  StanseU  in  the  conduct  of  these 
analyses. 

Conclusion  op  the  FaooEEDiNOs  of  the  Society  of  Pubuo  Analysts. 
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EEVIEWS. 

ThS  PanrOIPLBS  of  ThBOBBTICAL  CHKiaaTBYy  with  SPECIiX  RBFBBEirOE  TO  THS  COKBTITUTIOK 

OF  Cbsxigal  Compounds.  By  Ira  Bem$m,  If,D.,  Ph.  D,Frof$»$or  of  Chemistry  in  ih$ 
John  Mapkint  University,  Baltimore.  London :  BaillUrei  Tindall  and  Coz^  20,  King 
William  Street,  Strand. 
Whxn  the  first  edition  of  .this  little  book  was  published  some  years  ago,  it  then  struck 
us  as  supplying  a  distinot  want,  by  bringing  together  fully,  and  yet  within  a  limited 
q»aoe,  the  so-called  theories  of  diemistry.  The  present  edition  is  much  improved,  and 
the  chapters  on  atomicity,  and  the  constitution  of  carbon  compounds,  have  been  extended 
and  revised,  with  the  result  of  increasing  their  value*  The  great  objectof  the  work 
consists  (while  dealing  with  all  the  known  hypotheses),  in  showing  the  exact  connection  of 
eadh  theory  of  the  constitution  of  bodies  with  its  experimental  proof,  and  so  keeping 
the  mind  of  the  student  dear,  as  to  how  far  it  is  safe  to  run  after  any  particular  idea. 
To  follow  the  authev'a  words,  we  know  that  he  considers  harm  has  been  done  to  the 
science  of  chemistry,  by  a  too  free  use  of  hypoilieses,  on  the  part  of  those  who  are  ignorant 
of  the  facts  whidi  suggest  them.  This  has  been,  and  is,  particularly  noticeable,  in 
connection  witii  the  use  of  structural  or  constitutional  formulse,  and  it  is  heart-rending 
to  see  the  merest  tyros  in  chemistry,  employing  such  expressions  with  a  freedom  which 
tnay  weU  astonish  one  who  knows  their  true  significance.  An  experience  of  years,  has  led 
Dr.  Bemsen  to  the  conclusion,  that  tiiese  formulse  are  used  by  students  without  any  dear 
understanding,  and  the  great  object  of  his  work,  is  to  do  something  to  correct  this  evil.  It 
must  not,  however,  be  thought  that  upon  this  point  the  author  is  a  Don  Quixote,  with  con* 
stitutional  formubd  for  his  windmills,  because,  (page  102,)  when  discussing  the  various 
posnble  modes  of  expressing  acetic  add,  he  says : — "  It  must  be  distinctiy  stated,  that  we 
cannot  use  the  valence  hypothesis,, except  to  supplement  the  reaction  and  eyntheeie  formulao. 
We  are  not  justified  ingoingbeyondthe  facts  estaUished.  Here  lies  the  danger  in  the  use  of 
structural  f ormulsD.  Their  wholesale  use,  to  express  something  about  which  we  know 
absolutely  nothing,  has  tended  to  bring  them  into  disrepute,  but  this  fact  should  not 
cause  their  entire  rejection,  for  there  is,  imdoubtedly,  much  of  value  in  them,  when 
rightly  used.''  These  words  appear  to  us  a  very  just  estimate  of  a  much  debated  question 
among  chemical  teachers,  and  show.the  care  of  tiie  author  in  not  following  too  much  in  a 
groove*  Again,  upon  another  page,  we  find  the  following  cogent  remarks : — *'  It  cannot 
be  denied  that  we  are  now  in  a  period  of  dMOdistry  which  may  fairly  be  called  formula 
wotihip.  By  weaker  minds,  more  value  is  attached  to  a  formula,  than  io  that  which  it 
is  intended  to  represebt.  In  consequence  of  this  truth,  it  has  happened  that  a  large 
number  of  diemists  have  regarded  the  determination  of  a  formula  for  a  compound,  as 
a  Cpreat  object  to  be  accomplished,  and  forgotten  that  what  we  ought  to  know,  and  what 
is  of  vastly  greater  importance  for  the  sdence,  is  the  chemical  conduct  of  the  compound. 
If,  knowing  this,  we  can  represent  it  by  means  of  a  formula,  not  only  are  we  justified 
in  doing  so,  but  the  formula  becomes  an  effldent  aid  in  dealing  with  the  substance." 
The  work,  oommendng  with  a  study  of  atomic  weight  and  volume,  proceeds,  in  the  fifth 
diapter,  to  deal  with  atomidty,  or  valence  of  dements,  and  this  will  be  found  to  be 
very  exhaustive  and  carefully  written.    All  the  various  ideas  of  ordinary  atomidty, 
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difference  in  yalence  of  atomic  and  molecular  compounds  (wliich  the  author  condemns  as 
really  an  unnecessarj  distinction),  double  linkage  and  yariable  yalence,  are  fully 
discussed,  and  the  exact  extent  of  experimental  proof,  upon  which  each  idea  is  based,  is 
fully  detailed.  Dr.  Eemsen  finally  inclines  to  agree  with  Wiirte,  in  considering  that 
valence  really  ought  to  mean,  not  the  absolute  power  an  atom  has  to  hold  other  atoms 
in  combination,  but  rather  the  power  it  actually  exhibits  in  any  giren  compound ;  thus 
abandoning  the  idea  of  valence  as  ordinarily  defined,  and  subititttting  for  it  a  variabk 
idea,  depending  on  the  nature  of  the  compound  which  the  particular  atom  forms  with 
others.  The  discussion  of  all  the  experimental  proofs  upon  which  we  base  our  oonsti* 
tutional  formulae  in  organic  chemistry  is  exceedingly  plain,  and  will  be  found  of  the 
greatest  value  to  a  student  already  possessing  some  general  knowledge  of  the  chemistry 
of  carbon.  Such  an  one,  sitting  down  to  the  last  section  of  the  book,  will  Hse  up  with 
the  whole  subject  clear  before  his  eyes  in  a  perfectly  different  light  to  what  he  has 
probably  before  seen  it,  and  he  will  most  likely  heave  a  sigh  of  relief,  and  say  to 
liimself  that  organic  chemistry,  is,  after  all,  not  the  dreadful  thing  he  hitherto  thought 
it.  It  is  not  a  book  for  a  beginner  exacdy,  but  for  a  student  in,  as  it  were,  the  tranei* 
tion  stage  from  junior  to  senior  classes,  it  will  be  found  invaluable,  and  as  such,  has  out 
sincerest  commendation. 

A  SHOBT  Text-Book  of  Inoboanio  Chsxistey.  By  Dr.  Mn-mann  Kolbe^  Prt^999or  0/  ChunMry 
in  the  Unwersity  ofLeijmig.  TruntHatsd  and  Edited  by  T.  S.  Huff^dge,  Pk.J).,  B,Se.^ 
{Land,)  Prufeisar  of  Chemietry  and  Phy»ici  in  the  Univereity  College  of  Welee^ 
Aheryitwyth,  London  :  Longman's,  Green  and  Oo. 
While  granting  a  real  raieon  d^^re  for  Dr.  Bemsen's  book,  just  passed  in  review^  ire 
ccmnot  extend  the  same  admission  to  the  present  work,  even  in  the  face  of  the  Editor's 
hope  in  the  preface  ''  that  it  will  supply  a  definite  want  among  teachers  and  students^ 
torresponding  to  that  which  the  Editor  has  himself  felt."  If  Dr.  Humpidge  has  found 
so  great  a  vacuum  in  respect  of  suitable  short  treatises  by  English  chemists  on  thia 
subject,  that  he  has  been  driven  to  translate  the  work  of  a  Oerman  author  to  fill  it,  then 
we  fear  he  must  have  lived  too  much  the  life  of  a  chemical  anchorite,  because  their 
name  is  already  legion.  The  Editor  gives  the  Author's  preface  (which  is  practically  ft 
short  lecture  on  the  necessity  of  attending  lectures,  and  how  far  the  lecturer  should  go 
beyond  general  principles  into  the  domain  of  descriptiye  chemistry),  and  takes  care  to 
state  that  he  fully  agrees  with  the  propositions  therein  formulated.  This  is  very  much 
like  putting  up  a  mark  to  shoot  it  down  again,  because  it  is  the  exact  principle  upon 
which  most  of  our  short  manuals  are  compiled.  While,  therefore,  denying  any  real  waaA 
of  such  a  fresh  addition  to  this  tlass  of  book  in  toto,  and  looking  upon  it  simply  as  one  pro* 
duced,  as  is  only  natural,  by  a  professor  for  his  students,  we  must  admit  that  it  is  very  well 
and  clearly  written,  and  that  it  is  quite  up  to,  and  in  some  few  respects  beyond,  the  common 
standard  of  such  text-books.  The  Editor  must  be  complimented  upon  seeing  a 
6hemical  work  through  the  press  with  so  few  misprints,  and  upon  a  well  written 
Mpendix,  dealing  with  the  determination  of  atomic  weights,  periodic  laws,  &c.,  which 
was  certainly  sorely  required  as  an  addition  to  the  body  of  the  book  to  make  it 
sufficiently  advanced  for  the  class  of  London  University,  students  for  whom  he  translate4 
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it.  One  great  defect,  in  our  opinion,  is  the  way  in  which  chemioal  theories  are  scattered 
through  the  book  in  a  disjointed  form.  The  formula)  used  are  reaction  ones,  but,  m 
common  with  some  other  simikpr  mairaals,  the  explanation  of  the  constituticm  of  salts  is 
deferred  to  the  three  hundred  and  thirtj-first  page,  ^md  so  we  have  a  student  faced  on 

page  100   with   an  equation  including  SO,  j  q-tt  ,  and  an  explanation  of  what  such  a 

thin^g  means  on  pages  333,  $i  ««f .  Our  own  idea  has  always  been,  that  before  submitting 
an  equation  to  the  gaze  of  a  student,  some  tolerably  complete  explanation  should  b^ 
given  of  the  meaning  and  construction  of  f  ormulss,  instead  of  scattering  it  over  the  boo]( 
and  so  making  the  pupil  at  once  takQ  a  horror  oi  equations ;  but  upon  this  point  we 
know  that  we  differ  from  some  other  writers.  The  work  reads  exceedingly  well,  th^ 
print  is  clear,  the  volume  is  handy  to  hold,  and  we  have  no  doubt  it  will  be  f  oun^ 
useful  by  the  Editor^s  students,  but  there  is  nothing  striking  in  it  as  showing  the 
superiority  of  foreign  over  native  talent.  From  the  specimen  of  the  Editor's  work  in 
the  appendix  he  might  have  produced  quite  as  good  a  book  on  his  own  account  as  this 
one  he  9b  borrowed  hx>m  the  Qerman,  and  with  as  little  trouble,  but  we  suppose  that 
the  name  of  Kojibe,  appeared  a  good  one  to  conjure  with,  in  the  eyes  of  that  section  of 
the  reading  public  who  believe  in  everything  foreign  in  preference  to  the  native  article! 

HA2a)Y     GUIDB     TO     PUBMO    HeALTH,    FOB    THE  USE  OF  MeBIOAL  OfFICEHS  OF  HbaLTH 

AND  Inspectors  of  Nxhsances.  By  T,  JThitestde Sim$,  B,A,y  M.B,,  Medical  Officer 
^f  HMth  for  the  Borough  of  Bradford^  Sfc.^  Sfc.  London  :  Bailliere,  Tindall,  and 
Cox,  King  William  Street,  Strand. 

This  book  will  prove  a  great  desideratum  to  those  for  whom  it  is  intended,  for,  in  a 
compass  of  160  pages,  boimd  in  limp  leather,  and  just  the  size  of  an  ordinary  breast 
pocket  book,  wo  have  a  digest  of  the  whole  Acts  relating  to  public  health  in  every 
form.  Besides  the  Public  Health  Act  of  1875  itself,  we  find  digests  of  the  Sale  of  Food 
•nd  Drugs,  The  Rivers'  Pollution,  The  Canal  Boats,  The  Factory,  The  Infant  Life 
Protection,  The  Burial,  The  Artisans'  Dwellings,  The  Contagious  Diseases  (Animals) 
Acts,  besidesmany  Orders  in  Council.  To  sum  the  merits  of  the  book  up  in  a  word  we 
should  say  that  no  medical  officer  or  inspector  with  it  in  his  pocket  need  ever  be  at  a 
loss  how  to  act  in  any  emergency  that  he  may  be  suddenly  placed  in.  Having  said  this  so 
far  as  the  general  usefulness  of  the  book  is  concerned,  we  must  take  very  grave 
exception  to  a  portion  of  it  which  professes  to  give  information  upon  the  duties  of 
inspectors  and  medical  officers,  imder  the  Sale  of  Food  and  Drugs  Act,  on  the  subject 
of  milk.  In  the  first  place  we  find  a  table  of  milk  analyses  professing  to  show  the 
percentage  of  added  water  by  an  old  scale  of  Dr.  Letheby's,  based  upon  specific  gravity 
and  cream,  and  following  this  we  find  (page  176)  these  remarkable  words,  ''Thq 
laetCMcope  of  Professor  Feser  is  admirably  suited  for  rough  and  rapid  determinations  of 
the  quality  of  milk.  Any  sample  indicated  as  lad  by  the  lactoscope  and  densimeter,  the 
examination  only  taking  a  few  minutes,  should  he  sent  to  the  analyst, ^^  The  italics  are 
ours  and  are  meant  to  indicate  the  mischievous  doctrine  herein  laid  down.  There  is  no 
provision  in  the  Act  for  any  tampering  with  the  samples  taken  by  the  inspector  pre- 
viously to  their  submission  to  the  analyst.     Jn  point  of  fact  it  is  quite  the  contrary. 
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because,  in  cases  wliere  tlie  yendor  does  not  require  a  sample,  the  analyst  must  £yide 
with  his  own  hands,  and  not  even  the  inspector.  So  far  as  this  Act  is  concerned,  the 
inspector  has  to  buy  with  proper  precautions,  seal,  and  oonyey  to  the  analyst  direct, 
and  the  medical  officer  has  no  hous  standi  whateyer  to  interfere  in  any  way.  This 
piece  of  adyice  to  medical  officers  to  interfere  with  the  duties  oi  brother  officers  is  a 
gratuitous  throwing  down  of  a  bone  of  contention  between  two  persons  who  should  be 
oyer  ready  to  help  and  support  each  other  by  adyice  and  general  co-operaiaon.  But, 
worse  than  this  eyen,  it  is  playing  into  the  hands  of  adulterators,  because  such  a 
tampering  with  any  portion  of  the  official  quantity  of  milk  purchased  by  the  inspector 
would  certainly  constitute  a  good  defence  to  any  subsequent  proceedings  upon  the 
sample  if  found  bad  by  the  analyst.  It  is  yery  possible  that  this  blot  slipped  into  an 
otherwise  good  book  unawares,  and  now  it  is  pointed  out,  we  hope  that  the  author  will 
excise  it  in  the  next  edition. 


THE  ADULTERATION  PREVENTION  ACT,  (18S0),  AMENDMENT  BILL. 

Bb  H  ensoled  \(f  the  Qenenl  Aflseubly  of  New  Zealand  in  PaiHamttit  saeemhted,  and  by  the  authority 
of  the  same,  as  followa: — 

1.  The  short  title  of  this  Aot  is  <<  The  Adulteration  Frevention  Aot,  1880,  Amendment  Act,  1883.*' 

2.  This  Aot  shall  oome  into  opemtioB  on  the  first  day  of  Deoember,  one  tbo«isaiid  eight  hundred  and 
ei|^ty-three. 

S*  In  this  Act,  if  not  inconsistent  irith  the  context, — 

*'  The  said  Aot,"  means  "  The  Adulteration  Prerention  Act,  1880  :**^ 

**  Inspector,"  in  addition  to  any  inspector  acting  under  the  said  Act,  includes  any  other  peraoii 
appointed  by  a  local  anthoiity  to  do  or  perform  any  act  or  dn:^  whiah,  nnder  the  said  Aot  or 
this  Act,  may  be  done  by  or  imposed  upon  an  Inspector : 
<*  Local  authority"  means  and  includes  any  Borough  Council,  County  Counml,  or  Tjwn  Bootd, 
respectively  constituted  under  any  Act  oi  the  general  assembly. 
4,  Afterthepassingof  this  Aet  no  baker  or  seller  of  bread  ahall  make,  sdL  or  otfer  for  side  any 
bread  not  made  up  into  French  loaves  or  batch  loaves  of  two,  four,  six,  or  eight  pounds  in  weight  res« 
pectively. 

6.  If  any  baker  or  seller  of  bread  shall  sell  or  offer  for  sale  any  bread  in  any  other  maaner  than  i» 
French  loaves  or  batch  loaves  of  two,  four,  six,  or  eig^t  pounds  in  weight  he  shall  be  liable  to  a  penaky 
not  exceeding  five  pounds. 

Nothing  in  this  Act  shall  extend  or  apply  ta  bread  of  the  class  known  as  fancy  bread. 

6.  Every  French  loaf  and  batch  loaf  shall  be  stamped  witii  the  initials  of  the  Christian  name  or 
names  and  surname  of  the  baker  by  whom  the  same  was  baked,  and  also  with  a  figure  or  figures  aad 
letters  indicating  the  weight  of  such  loaf,  as  prescribed  by  this  Act. 

Such  initials  shall  be  stamped  in  Roman  letters  at  least  one  inch  in  lengfth  at  the  time  of  stamping, 
and  such  fig^ure  or  figures  shall  be  in  Arabic  numerals  of  like  length  at  the  time  of  stamping ;  and  eveiy 
person  baking  or  permitting  to  be  baked  any  sndiloaf  without  having  stamped  or  caused  to  be  stamped 
thereon  soch  initials  and  weight  as  aforesaid  ahaU  be  liable  to  a  penal^  not  exceeding  five  pounds. 

7.  Any  person  who  shall  sell  or  offer  for  sale  in  any  shop,  store,  or  building,  or  in  any  street  or  open 
place  of  public  resort,  any  French  loaf  or  batch  loaf  whioih  is  not  stamped  in  accordance  with  this  Aot 
shall  be  liable  to  a  penalty  for  every  suoh  offence  not  exceeding  five  pounds. 

8.  Any  inspector  may,  and  he  is  hereby  re(iuired  from  time  to  time,  to  inspect  all  bread  offered  for 
sale  or  in  course  of  delivery  to  customers  within  the  limits  of  the  districts  for  which  such  inspector  has 
been  appointed  or  acts,  and,  if  he  shall  think  fit,  to  weigh  the  same  with  fit  and  proper  scales  and 
weights,  or  require  the  same  to  be  weighed  by  any  baker  or  seller  of  bread  who  offers  such  bread  for 
sale,  or  who  is  in  the  course  of  delivering  the  same  to  customers. 

9*  If  any  bread  so  sold  or  offered  for  sale  shall  be  found  deficient  in  weight,  any  suoh  baker  or 
seller  of  bread  who  shall  so  offend  shall  be  liabLs  to  a  penalty  not  exceeding  five  pounds. 

(1 .)  But  no  baker  or  seller  of  bread  shall  be  liable  to  the  ai6resaid  penalty  in  respect  of  any  stole  bvead. 
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(2.)  And  if  any  baker  oraeller  of  bread  shall  sell  any  loaf  or  loayes  of  stale  bread  which  may  be  found 

deficient  in  weight  he  shall  make  up  such  deficiency  by  adding  thereto  other  bread ;  and  if  any 

baker  or  sdler  of  bread  sell  any  stale  bread  deficient  in  weight  withoat  making  up   such   de- 

fioiencj  as  aforesaid,  heahall  be  liable  to  a  penrity  not  exceeding  fire  pounds. 

(3.)  **  Stale  bread'*  means  ail  bread  that  may  hare  been  manufactured  for  a  period  of  twenty-four 

hours  and  upwards, 
to*  Brevy  penon  who  shall  witfuUy  resist^  inqtede,  or  obstruct  any  inspeetor  appointed  or  acting 
imder  the  provisions  of  this  Ac*  in  the  lawM  execution  oi  hia  duly,  shall  he  liable  to  a  penalty  not 
eteeeding  ten  pounds  nor  less  than  two  pounds* 

11.  Svery  local  authoztty  may  appoint  one  or  more  officers  of  police,  or  any  other  person  or  persons 
te  Im  an  inspector  ar  inspeotors  for  the  purpoeee  of  this  Act,  and  erery  such  inspector  shall,  within  the 
district  in  or  aver  w^ch  snth  local  auth<nity  has  jurisdiction^  hare  and  may  eseraae  all  the  powers  and 
authorities  by  the  said  Act  or  this  Act  rested  iu  an  inspector, 

12.  In  any  county  where  the  law  for  the  time  being  in  force  constituting  counties  is  not  in  opera- 
tion, or  has  been  au^Muded  in  aooordanoe  wiih  such  law,  the  power  of  appcnnting  an  inspeetor  shfdl 
rmt  in  any  authority  or  body  teving  under  such  lair  the  functions  or  duties  of  the  original  County 
Oeunail  in  any  road  district  or  town  district  constituted  under  any  Act  of  the  General  Assembly. 

13.  Notwithstanding  anything  contained  in  the  said  Act,  any  purchaser  of  an  artide  of  food  or  of 
a  drug  in  any  place  shall  be  entitled,  on  psymflQit  to  an  amljat  appointed  under  the  said  Act  of  the  fee 
prescribed  for  analysis,  to  have  such  article  analysed  by  such  analyst,  and  to  receiyefrom  him  a  certificate 
of  the  result  of  his  analysis  In  the  mode  prescribed  by  the  said  Act. 

And,  altar  such  analyris  haa  been  made  and  a  oertifioatf  giten  as  afocasaid,  if  it  appear  to  such 
person  that  an  offence  has  been  committed  against  any  proriaioQ  d  tiiesaid  Act  or  this  Act,  he  may  take 
ail  proceedings  necessary  for  the  prosecution  of  the  offender. 

li.  Any  inspector  may  paooura  any  sample  of  loULsx  drags,  and,  if  he  sn^Mct  tiie  same  to  have 
been  sold  to  him  contrary  to  any  prorision  of  the  said  Act  or  this  Act,  shall  submit  the  same  to  ba 
analysed  by  an  analyst  appointed  under  the  aaid  Actt  -^nd  such  analyst  shall,  with  all  convenient 
speed,  analyse  the  same  and  give  a  eeziificate  to  such  inspector,  wherein  he  ahall  specify  the  result  of 
the  andiysis  in  the  mode  prescribed  by  the  said  Act. 

15.  If  any  inspector  shall  i^ply  to  purchase  any  article  of  food  or  any  drug  exposed  to  sale  or  on 
aale  by  retail  on  any  premises,  or  in  any  shop,  store,  f  aetoiy,  or  place,  or  in  any  street  or  open  place  of 
public  resort,  and  shall  tender  the  price  for  the  quantity  which  he  shall  require  for  the  purpose  of 
analyas,  not  being  more  than  shall  be  reasonably  requisite,  and  the  person  exposing  the  same  for; 
sale  shall  refuse  tosell  the  saaae  to  much,  inspector,  sudi  person  shall  be  liable  to  a  penalty  not  exceed- 
ing ten  pounds. 

16.  It  shfdl  not  be  necessary,  in  any  prosecution  against  tiie  owner  of  any  food  or  drug  so  exposed 
for  sals  as  aforeaaidfor  an  offence  under  the  last  preceding  section,  to  prove  that  an  application  to  pur- 
chase as  aforesaid,  was  made  to  such  owner ;  but  it  shall  be  sufficient  to  show  that  such  applioction  was 
made  to  any  servant  or  person  employed  by  such  owner  in  any  shop,  store,  factozy,  or  pla^  as  aforesaid, 
or  in  charge  of  such  food  or  drug  in  any  street  or  open  place  of  public  resort. 

17*  Any  person  or  inspector  pnroharing  any  article  with  the  intention  of  submitting  the  same  to 
anabasis  shall,  after  the  purchase  has  been  comi^eted,  forthwith  notify  to.the  seller  or  his  agent  selling 
the  article,  his  intention  to  have  the  same  analysed  by  an  analyst  appointed  under  the  said  Act,  and  f^i^il 
offer  to  divide  the  article  into  three  parts,  to  be  then  and  there  separated,  and  each  part  to  be  marked  and 
sealed,  or  fastened  up  in  such  manner  as  its  nature  will  permit,  and  shall,  if  required  to  do  so,  prooeed 
aocordingly,  and  shall  deliver  one  of  the  parts  to  the  seller  or  his  agent. 

He  shall  afterwards  retain  one  of  the  sud  parts  for  future  oomparisoii,  and  submit  the  third  part, 
if  he  deems  it  right  to  have  the  artide  analysed,  to  the  analyst. 

18.  If  the  seller  or  his  agent  do  not  accept  the  offer  of  the  purchaser  to  divide  the  artide  purdiased 
in  his  presence,  the  analyst  receiving  the  artide  for  analysis  ahall  divide  the  same  into  two  parts,  »^^^^ 
seal  or  fasten  up  one  of  those  parts,  and  shall  cause  it  to  be  delivered,  dther  upon  receipt  of  the  sample 
or  when  he  supplies  his  certificate,  to  the  purchaser,  who  shall  retain  the  same  ior  production  in  case 
proceedings  shsJl  afterwards  be  taken  in  the  matter. 

19.  An  artide  of  food  or  a  drug  shall  be  deemed  to  be  adulterated  within  the  meaning  of  the  said 
Act  and  this  Act  in  the  several  cases  mentioned  and  set  forth  in  the  first  schedule  hereto. 

20.  When  any  wines  or  spirits  in  bulk  shall  be  inserted  into  New  Zealand  any  inspector  may, 
without  any  payment,  procure  and  take  a  sample  or  samples  of  such  wines  or  spirits  for  the  purposes 
of  analysis. 
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Suoh  aampld  shall  be  taken  before  or  at  the  time  when  euoh  wines  or  qiiiitii  are  gauged  by  or  under 
the  direotion  of  any  officer  of  Customs ;  and  the  inspector  may  for  suoh  purposes,  and  without  any 
other  authority  than  this  Act,  enter,  by  force  if  neoeesary,  any  warehouse,  shed,  building,  or  premises 
where  such  wines  or  spirits  may  be  stored  or  kept. 

All  proceedings  may  be  had  and  taken,  in  refipoot  of  any  sueh  sample  or  sampleB  as  aforeeaid,  in 
like  manner  as  if  the  same  had  been  purchased  from  the  owner  thei^Bof ,  for  the  purpose  of  submitting 
the  same  to  analysis,  and  the  importer  of  suoh  wines  or  spirits  shall,  for  the  purpoeeB  of  this  Act,  be 
deemed  the  seller  of  suoh  sample  or  samples. 

If  upon  analysis  it  shall  be  found  that  such  wine  or  spirits  is  adulterated  with^  the  meaning  of  the 
said  Act  or  this  Act,  proceedings  may  be  had  and  taken  against  the  importer  of  the  wines  or  spirits 
accordingly  :  Provided  that  no  such  proceedings  shall  be  taken  if  the  importer  shall  enter  into  a  suffi* 
eient  bond,  to  the  satisfaction  of  the  coUeotor  or  other  principal  officer  of  Customs  at  the  port  or  place 
where  such  wines  or  spirits  were  imported,  providing  that  the  whole  of  the  wines  or  spirits  from  which 
such  sample  or  samples  was  or  were  taken  shall  be  exported  from  the  colony  or  destroyed  within  a  time 
to  be  specified  in  the  bond. 

If  the  importer  fails  to  enter  into  such  bond  or  to  perform  the  obligation  therein  contained,  the  whole 
of  the  wines  or  spirits  from  which  such  sample  or  samples  was  or  were  taken  as  aforesaid  shall  be 
destroyed,  in  such  manner  as  the  Commissioner  of  Customs  may  in  any  case  direct. 

21.  The  several  articles  mentioned  in  the  second  Schedule  shaU  not  exceed  or  be  less  in  strong^ 
Wright,  quality,  or  quantity,  or  other  requirement,  as  the  case  may  be,  than  those  mentioned  in  such 
Schedule. 

The  Govemor  in  Council  may,  from  time  to  timQ,  pvescribe  the  strength,  weight,  quality,  or  quan- 
tity of  any  of  the  article  of  food  or  of  any  drag  which  shall  be  necessary  to  exempt  the  same  from  ilie 
operation  of  the  said  Act  or  this  Act. 

22.  Any  inspector  may  procure,  without  payment,  at  the  place  of  delivery,  any  sample  of  any  milk 
in  course  of  delivery  to  the  purchaser  or  consignee  in  pursuance  of  any  contract  for  ^e  sale  to  such 
purchaser  or  consignee  of  such  milk,  or  may  obtain  such  sample,  without  payment,  from  any  vessel  or 
receptacle  contained  in  any  vehicle  or  means  of  conveyance  carrying  milk  for  sale  or  delivery. 

Such  inspector,  if  he  suspect  the  same  to  be  adulterated,  or  to  have  been  sold  contrary  to  any  of  the 
provisions  of  the  said  Act  or  this  Act,  shall  submit  the  same  to  be  analysed,  and  the  same  shall  be 
analysed,  and  proceedings  shall  be  taken  and  penalties  on  conviction  enforced  in  like  manner  in  all 
respects  as  if  such  inspector  had  purchased  the  same  from  the  seller  or  consignor  under  any  provision  of 
the  said  Act  or  this  Act. 

The  onus  of  proving  that  such  milk  was  not  being  delivered  in  pursuance  of  a  contract  for  sale  or 
delivery  as  af oresiud,  or  was  not  being  carried  in  any  suoh  vessel  or  receptacle  for  sale  or  delivery  as 
aforesaid,  shall  be  upon  the  person  charged  under  this  Act. 

23.  The  seller  or  consignor,  or  any  person  intrusted  by  him  for  the  time  being  with  the  charge  of 
such  milk,  or  the  charge  or  control  of  any  vehicle  or  means  of  conveyance  carrying  any  vessel  or 
receptacle  containing  milk,  if  he  shall  refuse  to  allow  such  inspector  to  take  the  quantity  which 
he  shall  require  for  the  purpose  of  analysis  as  aforesaid,  shall  be  liable  to  a  penalty  not  exceeding 
ten  pounds. 

24.  In  determining  whether  an  offence  has  been  committed  against  the  said  Act  or  this  Act  by  selling 
to  the  prejudice  of  the  purchaser,  spirits  not  adulterated  otherwise  than  by  the  admixture  of  water,  it 
shall  be  a  good  defence  to  prove  that  such  admixture  has  not  reduced  the  spirit  mor«  than  twenty-five 
degrees  imder  proof  for  brandy,  whi^ey,  or  rum,  or  thirty-five  degrees  under  prx>of  for  gin. 

26.  In  any  prosecution  under  the  provisions  of  the  said  Act  or  this  Act  it  shall  not  be  necessary  to 
prove  that  the  prescribed  fee  has  been  paid  to  the  analyst. 

And  in  any  such  prosecution  for  an  offence  against  the  said  Act  of  this  Act  in  respect  of  any  article 
of  food  or  any  drug  which  is  not  of  the  nature,  substance,  and  quality  of  the  article  demanded  by  any 
purchaser,  it  shall  be  no  defence  to  allege  that  the  purchaser,  having  bought  for  analysis,  was  not  pre- 
judiced by  such  sale. 

Neither  shaU  it  be  a  good  defence  to  prove  that  the  article  of  food  or  drug  in  question,  though 
defective  in  nature,  or  in  substance,  or  in  quality,  was  not  defective  in  all  three  respects. 

26.  All  fees  recovered  for  breaches  of  this  Act  or  the  said  Act  shall  be  paid  to  the  local  body  having 
control  in  the  district  where  the  offence  has  been  committed. 

27.  All  provisions  of  the  said  Act  which  are  repugnant  to  or  inconsistent  with  this  Act  are  heceby 
repealed. 
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SCHEDULES. 
IFntsff  SoRBDULB  nx  trb  Case  ot  X^Rtros. 

1.  If,  when  sold  under  or  by  a  name  reoognised  in  the  BritiBh  PharmaoopcBia,  it  differs  from  the 
standard  of  strength,  quality,  or  purity  laid  dowli  therein. 

2.  If ,  whan  sold  under  or  by  a  name  not  recognised  in  the  Britiah  Pharmaooposia,  but  which  is  found 
in  some  other  FhaxmacopcBia,  or  other  standard  work  on  Jfattria  Medicaj  it  differs  materially  from  the 
strength,  quality,  or  purily  laid  down  in  such  woric. 

3.  If  its  strength  or  purity  fall  below  the  professed  standard  under  which  it  is  sold. 

Ik  tss  Gasb  of  Food  on  Dbinx. 

1.  If  any  subetanoe  or  any  substances  has  or  have  been  mixed  with  it  so  a*  to  reduce  or  lower  or 
injuriously  adSect  its  quality,  strength,  purity,  or  true  value. 

2.  If  any  inferior  or  cheaper  subetanoe  or  substances  has  or  hare  been  substituted  wholly  or  in  part 
for  the  article. 

3.  If  any  valuable  constituent  of  the  article  has  been  wholly  or  in  part  abstracted. 

4.  If  it  be  an  imitation  of  or  be  sold  under  the  name  of  another  article. 

5.  If  it  consist  wholly  or  in  part  of  a  diseased,  or  decomposed,  or  putrid,  or  rotten  animal  or 
vegetable  substance,  whether  manufactured  or  not,  or,  in  the  case  of  milk,  if  it  is  the  produce  of  a  dineased 


6.  If  it  be  coloured,  or  coated,  or  polished,  or  powdered,  whereby  damage  is  concealed,  or  it  is  made 
to  appear  better  than  it  really  is,  or  of  greater  value. 

7.  If  it  contain  any  added  poisonous  ingredient,  or  any  ingredient  which  may  render  such  article 
injurious  to  the  health  of  a  person  consuming  it. 

Second  Schedule. 

1.  lOUc  shall  contain  not  less  than  9'0  per  cent,  by  weight  of  milk  solids,  not  fat,  and  not  less  than' 
2*6  per  cent,  of  butter  fat. 

2.  Skim  milk  ahull  eontain  not  less  than  9*0  per  cent*  by  w^ght  of  milk  soHda,  not  fat. 

3.  Butter  shall  contain  not  less  than  80*0  per  cent,  of  butter  fat. 

4.  Tea  shall  contain  not  more  than  8*0  per  cent,  of  mineral  matter,  calculated  on  the  tea  dried  at 
100°C.,  of  which  at  least  3  per  cent,  shall  be  soluble  in  water,  and  the  tea  as  sold  shall  yield  at  least  3 
per  oent.  of  extract. 

6.  Cocoa  shall  eontain  at  least  20  per  cent,  of  cocoa  fat. 

6.  Vinegar  shall  contain  not  less  than  3*0  per  cent,  of  acetic  acid. 

CORRESPONDENCE, 


[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondent^.] 

SULPHATE  OF  COPPER  IN  FLOUR. 
To  THE  Editob  of  **  The  Analyst." 

Sib, — ^The  ooourrence  of  sulphate  of  copper  as  an  adulterant  of  flour,  or  bread,  appears  to  have  been 
rare  at  any  time,  and,  I  think,  is  generally  believed  by  analysts,  at  the  present  time,  to  have  ceased 
altogether.     However,  within  the  last  few  months,  a  case  of  this  kind  has  come  under  my  notice. 

A  sample  of  flour  was  brought  to  me  by  one  lof  the  inspectors,  who  informed  me  that  he  had  not 
taken  the  sample  in  the  usual  manner,  but  that  it  had  been  given  him  by  one  of  the  magistrates,  who 
had  taken  it  from  a  sack  of  flour  he  had  received  a  short  time  before  from  a  miller  in  the  neighbourhood ; 
and  he  wished  it  sent  to  the  analyst,  as  he  believed  something  was  wrong  with  it. 

On  analysing  it,  I  obtained  '0186  gnns.  of  CuO  from  100  grms.  of  flour.  The  method  I  employed 
was  to  bum  up  the  flour  and  extract  the  ash  with  sulphuric  acid,  and  precipitate  the  copper  with  H^. 
The  copper  sulphide  was  dried,  moistened  with  fuming  nitric  acid,  evaporated  and  carefully  ignited, 
and  weighed  as  CuO. 

It  might  be  preferable  to  extract  the  ash  with  nitric  acid,  and  then  evaporate  the  solution  after  the 
addition  of  sulphuric  add,  in  order  to  get  rid  of  the  nitric  acid. 

The  amount  of  copper  present  is  equal  to  16^  gnns.  of  crystalHsed  copper  sulphate  (CuSO^  6H(0} 
in  4  lbs.  of  flour. 

The  flour,  when  tested  with  logwood,  gave  a  distinctiy  bluish  colouration,  but  of  a  very  different 
tint  to  that  produced  by  alum. 

The  copper  sulphate  can  be  readily  detected  in  the  sediment  obtained  by  shaking  up  with  chloroform. 
Vat  it  requires  a  littie  care  in  order  to  observe  the  blue  colour.  I  foiiud  it  best  to  place  the  sediment  on 
a  white  surface— the  lid  of  a  porcelain  crucible— and  to  examine,  under  the  microscope,  by  reflected  light, 
as,  by  transmhted  light  the  fragments  of  copper  sulphate  appeared  quite  black  and  opaque. 

I  am.  Sir,  yours  truly,  W.  FOULKES  LOWE. 
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MILKING  Competition. 

A  KOYEL  feature  in  the  Newark  Agrioultural  Show,  recently  Iield,  of  which  Ckdonel 
Fane,  of  Fulbeck,  was  Fiesident,  and  Thomas  Earp,  Esq.,  M.F.,  was  Hon.  Seoretazy, 
consisted  of  a  special  prize,  given  by  dlie  Eight  Hon.  Viscountess  Ossington,  '*  for  the 
best  milking  cow,  judged  for  the  quality  and  breed  of  the  animal,  and  the  quality  and 
quantity  of  the  milk  produced,"  the  special  conditions  being  that  all  animals  ezhiUted 
in  that  class  should  be  milked  on  the  show  ground  on  the  evening  of  the  first  day,  and 
that  the  milking  for  the  competition  should  take  place  on  the  second  day  of  the  show, 
at  a  time  to  be  fixed  by  the  Oommittee.. 

Thete  were  five  entries,  three  putting  in  an  appearance.  The  following  is  the 
report  of  Mr.  Alfred  Ashby,  of  Orantham,  who  analysed  the  milk  on  behalf  of  the 
Committee,  and  it  is  satisfactory  to  note  that  precisely  the  same  order  of  merit  was 
assigned  to  the  cows  by  the  judges  of  the  animals,  Mr.  B.  Baker,  Oaunston ;  Mr.  H. 
Smith,  The  Gbove,  Gropwell  Butter ;  and  Mr.  B.  G.  F.  Howard,  Temple  Brewer ;  and 
by  the  analyst,  their  conclusions  being  arrived  at  quite  independently  of  one 
another. 

Beport  on  the  analyses  of  sample^  taken  from  the  milk  yielded,  on  the  morning  of 
the  15th  May,  1884,  by  the  cows  entered  under  dass  21,  at  the  Newark  Agricultond. 
Show: — 

Per-oentage  CkmpoaitioA. 


No.  of  Entry  and 
Deaoriptiaa. 

*-!»R2r°' 

Water 
per  ociit. 

Dotal  SolUb 
per  cent 

IMparwttt. 

Bolida,DOt 
Flat,  percent. 

Matter  per 

oeat. 

168.    Shorthorn. 

1-678 

81-86 

1816 

8-68 

9-57 

0-81 

169.    Aldemey. 

1-344 

86-40 

13-60 

3-81 

9-79 

0-83 

169b.  Shorthorn. 

2-376 

86-94 

1306 

8-69 

9-47 

0-83 

Total  yield  exprened  in  pomida  weight. 


SpedfleGiaritf. 

Water.    Ibe. 

Fat    Iba. 

Solids,  not  F^    Um. 

1028-73 

18'287 

1-393 

1-653 

2-946 

1034-67 

12-014 

0-680 

1-361 

11-891 

1034-21 

21-364 

0-882 

2-326 

3-208 

— , i.,. 

No.  168  is  extraordinarily  rieii  in  fat,  and    is  of  good  quality  in  every  other 
respect.    No.  168  and  No.  169  b.  are  milks  of  good  quality,  die  former  being  slightly 
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the  rioher  of  the  two,  but  the  quantity  of  it  yielded  was  not  much  more  than  one-half 
of  the  latter. 

The  terms  of  the  prize  stipulate  that  the  ^Uality  of  the  milk  shall  be  considered 
in  conjunction  with  the  quantity ;  therefore,  in  the  latter  part  of  the  table,  I  haye 
given  the  actual  weight  in  pounds  of  the  several  ingredients  in  the  total  yield  of  the 
milks,  and,  assigning  their  commercial  value  to  each  of  these,  I  am  of  opinion  that 
the  first  price  should  be  awarded  to  No.  168  and,  the  second  prize  to  No.  169  b. 

Grantham,  16th  May,  1884.  ALFRED  ASHBT. 


MANGANESE  IN  MARBLE. 


M.  DiEUiAFAiT  has  shown  that  manganese  in  the  state  of  bicarbonate  exists  in  the 
waters  of  all  seas  and  oceans ;  and  M.  Berthelot  has  pointed  out  that,  in  contact  with 
oxygen,  this  bicarbonate  becomes  bioxide.  It  follows  that  oxides  of  manganese  must 
be  produced  in  large  quantity  in  the  ocean,  and  sinking  by  their  weight,  must  accumu- 
late on  the  ocean  bed.  This  corollaiy  explains  the  existence  of  the  large  quantities  of 
bioxide  of  manganese  concretions  and  manganif erous  mud  found  in  the  sea  bed.  It  also 
explains  the  existence  of  manganese  in  the  Erench  and  English  chalks  of  the  secondary 
period ;  also  the  fact  recently  discovered  by  M.  Dieulafait,  that  the  well-known  artistic 
marbles  of  Carara,  Paros,  and  the  Pyrenees  are  comparatively  rich  in  manganese. 
There  are  two  kinds  of  Garara  marble;  the  ordinary,  which  has  a  bluish  tinge  on 
fracture,  and  the  statutary  marble,  which  is  very  pure  and  white*  The  well-known 
chemical  reaction  showed  manganese  in  both  kinds.  Parian  marble,  which  has  larger 
grains  than  Carara,  also  showed  manganese  in  even  greater  proportion  than  the  Oarara ; 
and  the  Pyrenean  marbles,  which  resemble  the  Oarara  in  being  of  two  qualities,  also 
oontain  manganese  in  about  the  same  proportion.,  The  agreement  in  proportion  seems 
to  indicate  a  similarity  of  cause  for  the  presence  of  the  manganese. — Scientific  American. 


A  NEW  RE-ACTION  FOR  THYMOL  OR  PHENOL. 
[By  Prof.  J.  F.  Evkmav,  Tokio,  Japan.] 

If  a  small  ciystal  of  thymol  is  dissolved  in  about  1  cubic  centimeter  of  glacial  acetic 
acid,  and  this  solution  mixed  with  about  one-fifth  its  volume  (5  to  6  drops)  of  concen- 
trated sulphuric  add,  a  fine  blue  colour  is  produced  by  allowing  one  drop  of  nitric  acid 
to  flow  down  to  the  bottom  of  the  test-tube.  On  shaking,  the  whole  liquid  acquires  this 
blue  colour.  In  presence  of  not  too  small  a  quantity  of  thymol,  the  liquid  appears 
dichroic,  being  red  by  transmitted,  and  dark  blue  by  reflected,  light. 

PheiM>l  differs  from  thymol,  in  this  re-action,  by  causing  the  appearance  of  a  fine 
violet  red  oolour. 

Salicylic  add,  menthol,  canqihol,  and  boxneoligive  no  eolour   re-action  under  the 
above  conditions. — Ameriean  Dn$gpsU 
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Illuionatino  Gas  fbox  Fbrmemtino  Manure.— *M.  Gayon  has  demonstntted  to  the  PariB  Acad^mie 
do6  Sdenoee  the  possibility  of  obtaining  illuminating  gas  in  considerable  quantity  from  the  fermentation 
of  cow  and  horse  dropping^.  This  material  is  subject  to  fermentations  of  different  orders,  accordingly  as  it 
is  kept  in  a  close  rec^tade  or  allowed  free  access  of  air.  In  the  latter  case  its  temperature  rises  rapidly » 
and  there  is  a  great  evolution  of  carbonic  acid  ;  while  in  the  former  the  temperature  remains  f airlj  c(m- 
stant,  and  there  is  an  active  prodnotion  of  carbnretted  hydrogen,  mixed  with  carbonic  acid.  The  evohition 
of  carburetted  hydrogen  is  ascribed  to  the  ageaoy  of  organianu  infinitely  small,  but  difFmng  in  kind  from 
those  found  in  aerated  manure.  Th^e  haye  been  isolated,  and  have  been  observed  to  occasion  the 
evolution  of  the  same  gases  from  pure  cellulose.  The  carburetted  hydrogen  disengaged  from  fresh  inannre 
kept  in  a  close  box,  one  meter  square,  has  been  collected  by  M.  Gtayon  and  burnt  before  a  soientifie 
society  at  Bordeaux.  The  volume  of  carburetted  hydi-ogen  given  off  by  1  cubic  meter  of  freah  horse 
droppings  is  about  100  liters,  or  3*63  cubic  feet,  per  tweniy-four  hours.  M.  Pasteur  suggests  that  as  this 
method  of  preserring  manure  in  close  storage  retains  ammonia,  it  is  possible  that  in  certain  oiroumstaiioes 
it  might  be  utilised  for  the  purpose  of  supplying  a  useful  heating  and  lighting  gas  without  injury 
to  the  value  of  the  fertilizer. — Scientijlc  American, 

The  annual  report  of  Mr.  B.  F.  Davenport,  Vinegar  Inspector  of  Boston,  shows  a  decided  improvement 
in  the  quality  of  that  article  during  the  year  ending  April,  1884.  In  68  oases  the  inspector  has  sent  a  *'  note 
of  warning**  to  the  dealer,  which,  inmost  instances,  was  all  that  was  neoessaiy  to  remedy  the 
eviL  In  a  few  cases  prosecutions  have  been  instituted  for  violation  oi  the  law.  The  standard  is  fixed  at 
5  per  cent,  by  weight  of  absolute  acetic  acid ;  and  for  cider- vinegar,  a  residue  of  not  less  than  1  *5  per 
cent,  of  solids.  The  report  gives  the  method  employed  for  determining  the  acidity  and  solid  residue  of  a 
vinegar. 


LAW  EEPORTS. 
Bbistol  Folicb  Goubt. — Ghasoe  of  SKLLma  Adiiltb&ated  Milk. — Edwin  Hands,  residing'  at  19, 
Ghristmas  Street,  was  summoned  for  selling  1 J  pints  of  milk,  the  same  being  adulterated.  Mr.  R. 
-Wansbrough  appeared  for  the  defendant.  Pblioe-Inspeotor  Gooper,  G  Division,  stated  that  he  purtdiaae^ 
the  1}  pints  of  milk,  and  told  defendant  it  was  for  analysis.  He  produced  the  certificate  of  the  dtf 
analyst,  which  showed  that  the  milk  was  adulterated  to  the  extent  of  eight  per  cent,  of  added  water. 
Mr.  Wansbrough  drew  the  attention  of  the  magfistrates  to  the  well-known  fact  that  water  was  found  in 
milk,  and  that  the  quality  varied  in  two  different  milkings  from  the  same  aoimaL  He  quoted  a  oaw 
reported  in  the  *<  Justice  of  the  Peace,**  showing  that  an  officer  from  Somerset  House  submitted  a  sample 
of  milk  which  he  had  himself  drawn  from  the  cow,  which  was  found  to  contain  7^  per  cent,  of  water. 
The  Bench  were  not  satisfied  that  the  water  proved  to  be  in  the  milk  was  added  water,  and  dismissed 
the  case. 


RECENT  CHEMICAL  PATENTS. 


The  following  specifications  have  been  recently  published,  and  can  be  obtained  from  the 
Great  Seal  0£&ce,  Cursitor  Street,  Chancery  Jjaue,  London 


No. 
1479 


1491 
1^55 
384 
710 
1407 
1619 
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HOME  GEOWN  SUGAE. 


The  question  of  tlie  cultivation  of  sugar  beets  has  recently  been  prominently  brought 
before  the  public  in  consequence  of  a  company  having  acquired  a  factory  at  Lavenham, 
where  a  few  years  ago  an  experiment  of  producing  English  grown  sugar  was  tried 
on  a  large  scale. 

Such  an  outciy  has  recently  been  raised  by  English  sugar  refiners  that  a  portion 
of  the  public  hail  with  delight  the  suggestion  of  growing  in  England  some  portion  of 
the  sugar  which  is  annually  consumed  in  the  British  Isles. 

The  sugar  trade  has  recently  undergone  such  enormous  strides,  and  the  annual 
consumption  has  increased  so  rapidly,  while  the  production  in  our  own  colonies  has  in 
some  cases,  notably  Australia,  been  almost  sufficient  to  supply  the  wants  of  the 
entire  colony,  thus  closing  a  market  which  would  probably  have  in  time  rivalled  the 
home  market  itself. 

The  enormous  consumption  of  sugar  in  England  and  the  large  quantiiy  which  we 
export  abroad,  has  naturally  caused  our  continental  neighbours  to  consign  raw  and 
refined  beet  sugar  to  our  market,  and,  aided  by  the  free  trade  policy  of  our  (]k>vemmentB 
and  the  bounty  system,  they  are  enabled  to  {undersell  our  own  refiners  and  harass  them 
considerably  with  respect  to  the  prices  obtainable  for  the  refined  artide — Whence  the 
raiaon  d^Stre  for  the  present  outcry  of  home-grown  sugar.  The  experiment  of  growing 
sugar  beets  in  this  country  is  by  no  means  new — at  least  one  large  venture  besides  that 
of  Mr.  James  Duncan's,  which  had  for  its  object  the  production  of  alcohol  from  the 
saccharine  matter  in  the  beet,  resulted  in  a  loss  to  the  originator  of  the  scheme.  These 
two  failures  occurred  not  from  any  want  of  enterprise  or  lack  of  capital  on  the  part  of 
the  promoters  of  the  schemes,  nor  yet  from  the  difficulty  of  preparing  sugar  or  distilling 
alcohol ;  both  these  processes  were  well  known  and  ably  worked,  and  although  it  may 
be  true  that  superior  methods  of  manufacturing  and  refining  beet  sugar  have  recently 
been  discovered,  yet  in  the  years  1869  to  1873,  when  the  Lavenham  factory  was  in 
operation,  no  complaint  was  made  as  to  the  inability  of  the  process  then  worked  to 
extract  nearly  the  whole  of  the  available  sugar  present  in  the  beet  juice :  in  some 
respects  beet  sugar  making  is  a  more  certain  and  easier  operation  than  manufacturing 
sugar  from  the  sugar  cane,  because  the  beet  juice  contains  little  or  no  uncrystallizable 
sugar  or  glucose,  and  the  presence  of  an  excess  of  this  substance  frequentiy  prevents 
the  cane  grower  from  converting  his  crop  into  a  satisfactory  marketable  article.  Add 
to  this  the  fact  that  in  our  own  sugar  growing  districts,  within  two  or  three  weeks' 
steam  from  London,  the  estates  are,  to  a  considerable  extent,  in  the  hands  of  small 
farmers,  who  have  neither  the  necessary  amount  of  knowlege  or  capital  to  successfully 
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and  economically  produce  a  class  of  sugar  which  would  be  likely  to  compete  with 
beet ;  in  this  direction  a  good  deal  remains  to  be  done  by  the  establishment  of  Usines 
or  Central  Factories  working  with  first-class  machinery,  and  by  the  most  approved 
methods,  in  order  to  obtain  the  very  considerable  loss  of  cane  sugar  which  now  takes 
place  by  imperfect  expression  of  the  juice  and  the  imnecessary  formation  of  large  quan- 
tities of  molasses.  It  is  true  rich  molasses  produce  a  high  dass  rum,  but  a  method  for 
the  production  of  rum  of  equal  quality  would  be  certain  to  be  devised  were  the  quantity 
and  quality  of  the  molasses  decreased  by  more  careful  attention  to  the  process  of 
extracting  and  manufacturing  the  sugar. 

The  closing  of  the  Lavenham  Factory  in  1873  was  generally  supposed  to  be  due  to 
the  fact  that  the  farmers  did  not  care  to  grow  the  roots,  and  we  presume 
the  reason  for  this  was  that  the  price  which  they  were  paid  was 
not  sufficiently  remunerative;  the  present  company  propose  to  pay  20s.  per 
ton  delivered,  or  22s.  if  the  beets  have  been  six  weeks  or  more  in  pit  or  damp, 
and  they  also  state  that  they  have  made  satisfactory  arrangements  with  the  rail- 
way company,  and  further  that  by  working  by  recently  invented  methods  the  sugar  will 
be  extracted  more  easily  and  economically,  in  other  words,  this  company  ignore  the 
reason  given  for  the  previous  failure,  which,  so  far  as  we  can  see,  exists  to  the  same 
extent  now,  and  rely  for  their  success  on  the  fact  that  they  have  made  more  satisfactory 
arrangements  for  carriage,  and  that  they  are  going  to  work  by  a  recently  invented 
process.  The  fact  is  that  the  Lavenham  works  would  be  in  operation  to-day  had  it  not 
been  for  the  impossibility  of  obtaining  the  raw  material;  the  process  was  all 
right,  and  had  it  not  been  so,  we  feel  sure  that  Mr.  Duncan  would  speedily  have 
arranged  a  method  for  recovering  the  sugar.  Besides,  newly  invented  processes  are  not 
always  the  most  reliable,  and  frequently  the  benefits  to  be  obtained  from  them  are  not 
derived  until  after  modifications  have  been  introduced  entailing  much  delay  and 
expensive  work.  So  far  as  we  can  see  there  is  no  more  chance  of  the  present  venture 
being  successful  than  the  preceding  one,  and  we  are  afraid  that  the  newly  invented 
process  and  cheap  carriage  will  not  compensate  for  the  shortness  of  supply  of  the  raw 
material. 

To  give  some  idea  of  the  acreage  necessazy  for  a  factory  producing  120  tons  of 
sugar  per  week ;  12,000  acres  would  have  to  be  under  cultivation,  of  which  4,000  would 
be  cropped  each  year,  this  is  taking  the  average  crystallizable  sugar  in  the  beets  at 
8  per  cent. 

In  order  to  manufacture  the  950,000  tons  of  beet  sugar,  which  the  Times  states  to 
have  been  consumed  in  the  United  Kingdom  during  last  year,  about  15,000,000  tons  of 
beet  roots  would  be  required. 

For  the  factory  turning  out  120  tons  per  week,  325  tons  of  beets  would  have  to  be 
delivered  each  day ;  there  would  be  no  difficulty  in  arranging  machinery  to  work  up  an 
indefinite  amount  of  roots,  but  the  question  remains : — 

'*  Can  this  quantity  be  delivered  uninterruptedly  throughout  the  season  ?  " 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

An  ordinary  general  meeting  of  this  Society  was  held  at  Burlington  House,   on 
Wednesday,  the  18th  June.    Mr.  G.  W.  Wigner,  President,  in  the  chair. 

The  following  paper  was  read  : — 

A  Method  of  Determining  Organic  Nitrogen  in  Liquids,  by  A.  Wynter  Blyth, 
MRCS.,  F.LO. 

The  arrangements  for  holding  the  country  meeting  have  not  yet  been  completed 
and  the  matter  is  in  the  hands  of  the  Secretaries. 


A  METHOD  OF  DETERMINING  ORGANIC  NITROGEN  IN  LIQUIDS. 

By  a.  Wyntbb  Blyth,  M.R.C.S.,  F.LC. 

Read  before  the  Socitty  of  Public  Andystiy  on  June  18<A,  1884. 

The  method  of  oxidation  by  means  of  sulphuric  acid  in  excess  and  permanganate  of 
potash  is  not  a  new  one.  The  process  in  its  details,  nevertheless,  was  recently  much 
improved  by  Yijeldahl  (Zeits  fur  Analytische  Chemie  "  Hefl.  3,  1883  ")  and  proposed 
by  him  as  a  moist  process  of  combustion.  StDl  more  recently  Dr.  Petri  and  Th. 
Lehmann  (**Zeitsch  fur  Physiologische  Chemie,  Band  YIII.,  Hefl.  3,  1884  ")  have  pub- 
lished an  account  of  an  extremely  prolonged  and  exhaustive  research,  as  to  its  accuracy 
in  determining  the  total  nitrogen  in  urine ;  and  have  somewhat  improved  the  details.  I 
contributed  in  April  of  this  year,  to  the  Royal  Society,  a  paper  on  the  ingosta  and 
egesta  of  Edward  Payson  Weston,  and  gave  incidentally',  a  brief  description  of  this 
method  which  I  had  applied  with  great  advantage  to  the  estimation,  day  by  day,  of  the 
total  nitrogen  of  the  pedestrian's  urine,  as  follows  : — 

Two  grams  of  the  urine  were  placed  in  a  flask  and  20  cubic  centems  of  pure 
sulphuric  add  added ;  heat  was  applied  by  means  of  a  small  flame  for  two  or  three 
hours,  at  the  end  of  which  time  crystals  of  permanganate  were  added  imtil  the  liquid 
was  first  decolourised,  and  then  given  a  distinct  dark  pink  or  red  tint.  On  now 
alkalising  with  pure  oxide,  all  the  nitrogen  present  was  distilled  over  as  anmionia ;  the 
distillation  being  assisted  by  a  current  of  hydrogen  gas,  the  ammoniacal  distillate  was 
received  in  a  known  quantity  of  standard  decinormal  acid  and  titrated  back  by  deci- 
normal  soda.  I  have  sinoe  made  a  number  of  analyses  of  flour  and  farinaceous  foods, 
and  compared  four  of  them  with  combustion  processes,  and  the  results  have  been 
eminently  satisfactory.  I  have  also  applied  it  to  malt  extract  in  solution,  to  cocoa,  to 
tea  and  to  coffee. 

Two  analyses  of  water  have  been  made  by  this  moist  process ;  the  remilt  was  such  as 
from  the  general  character  of  the  water^  might  be  expected,  but  no  check  combustion 
was  made,  so  I  am  ignorant  as  to  how  the  two  methods  would  compare. 
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It  seems  to  be  so  extremely  oonvenient  and  its  applications  so  numerous,  that  any 
analyst  would  confer  a  benefit  on  us  all,  if  lie  should  make  a  number  of  comparative 
determinations  of  the  total  nitrogen  in  water,  milk,  broth,  &c.,  and  commimicate  the 
results  to  the  Society. 

The  sulphuric  acid  I  have  used,  has  never  been  absolutely  ammonia  free,  but  it 
was  found  easy  to  make  blank  experiments  and  get  out  a  constant  factor,  but  with  such 
a  strongly  nitrogenous  liquid  as  urine,  even  this  was  not  necessary,  the  error  falling  in 
the  third  decimal  place ;  on  the  other  hand,  in  the  case  of  water  analysis,  an  exact 
correction  for  the  ammoniacal  imptirities  will  of  course  be  important. 

Conclusion  of  the  Proceedings  of  the  Society  of  Publio  Analysts. 


NOTES  ON  SOME  OLD  PROCESSES  OF  MILK  ANALYSIS  AND  ON 
A  RATIONAL  VIEW  OF  MILK  STANDARDS. 
By  John  Muter,  Ph.D.,  F.I.C.,  &c. 
While  we  are  all  awaiting  anxiously  the  report  of  the  Milk  Committee  of  our  Society 
on  the  best  method  for  milk  analysis  and  the  standards  for  the  samd,  it  may  not  be  out 
of  place  (in  the  present  dearth  of  fresh  matter  in  the  food  analysis  line)  to  put  before 
the  members  some  old  reminiscences  and  a  few  additional  arguments  in  favour  of  the 
'*  sliding  scale  **  standard,  advocated  by  several  analysts,  who  share  my  views  on  this 
point.  In  my  whole  experience  of  milk  (extending  to  a  period  considerably  prior  even  to 
the  passing  of  the  old  Adulteration  Act,  of  1872),  I  have  in  my  books  no  record  of  any 
unimpeachably  pure  milk  in  which  the  sum  of  the  non-fatty  constituents  fell  markedly 
below  the  present  ordinarily  accepted  limit,  unless  where  the  fat  was  considerably  above 
the  amount  usually  expected,  and  in  this  matter  my  experience  is  shared  by  several 
analysts  who  have  had  the  opportunity  of  examining  large  quantities  of  genuine  milk. 
Before  the  formation  of  the  Society  of  Public  Analysts,  and  the  official  adoption  by  it 
of  Mr.  Wanklyn's  then  recently  published  rapid  process  (but  not  of  his  standard,  which 
was  reduced  from  9-3  to  9),  those  few  persons  who  were  training  themselves  to  special 
experience  in  food,  and  acting  as  pioneers  of  the  large  body  of  analytical  chemists  now 
devoted  to  its  examination,  used  to  make  first  a  preliminary  test  of  the  milk  by  taking 
the  specific  gravity  of  the  milk  and  of  its  serum  after  coagulation,  and  then  afterwards 
confirm  the  results  by  a  full  analysis.  This  analysis  was  conducted  always  by  one  of 
two  processes,  and  although  I  afterwards  gave  them  up  in  deference  to  the  Society,  and 
adopted  Wanklyn's  process,  and  the  9  standard,  I  have  never  been  at  all  sure  that  it 
was  an  improvement  in  real  accuracy.  As  it  is  possible  that  some  of  our  younger  mem- 
bers may  not  know  what  was  done  before  the  passing  of  the  Acts,  the  following  account 
may  be  interesting  : — By  the  first  process,  a  funnel,  furnished  with  four  high  but  narrow 
ribs,  was  fitted  with  a  filter  paper,  and  then  filled,  two-thirds  of  its  height,  with  sand 
(which  had  been  purified  by  washing  in  dilute  hydrochloric  acid  and  igniting).  This 
was  then  placed  in  the  air-diying  oven  at  220"  Fahr.  for  some  time,  cooled  for  ten 
minutes  in  a  dessicator,  and  weighed.  Enough  milk  was  dropped  upon  it  so  as  to  netirly 
saturate  the  sand  without  wetting  the  paper,  and  the  whole  again  weighed  and  then  dried 
in   the   oven   until    practically   constant,  always    using   the    same   dessicator    for 
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a  similar  time  at  each  weighing.  The  funnel  and  its  contents  were  then  thoroughly 
percolated  with  boiling  ether,  by  placing  it  in  a  tin  jacket  into  which  warm  water  was  put, 
and  then  pouring  on  the  ether,  and  finally  it  was  removed  from  the  jacket  and  again 
dried  in  the  oven,  and  the  loss  was  fat.  The  residue  was  tlien  treated  with  water,  faintly 
acidulated,  or  with  very  weak  spirit,  to  remove  the  soluble  portion,  which  was  looked 
upon  ^  crude  milk  sugar,  and  then  again  dried,  and  the  balance  was  looked  upon  as 
crude  casein.  The  ash  was  taken  on  a  separate  sample.  By  the  second  process  a  portion 
of  the  milk  was  evaporated  in  a  flat  dish,  and  the  residue  taken  when  dried  at  220^  Fah. 
to  practical  constancy,  and  then  this  residue  was  also  used  for  ash  determination.  Another 
portion  was  evaporated  with  plaster  of  Paris,  being  well  stirred  during  the  evaporation, 
and  the  dry  residue  havingbeen  reduced  topowderinaglassmortar,  wasextracted  absolutely 
with  boiling  ether.  The  ether  was  received  through  a  filter  into  a  weighed  flat-bottomed 
flask,  and  having  been  distilled  off,  the  residual  fat  was  dried  at  220^  F.  and  weighed. 
The  plaster  remainder  in  the  basin  and  filter  were  now  treated  with  water,  and  the 
balance  between  the  fat  and  sugar  and  the  total  was  casein.  I  am  not  now  putting 
forward  the  amoimts  of  so-called  milk  sugar  and  casein  as  specimens  of  first-rate  separa- 
tion, but  I  still  hold,  and  have  always  done  so,  that  either  of  these  processes  arc  better 
in  regard  to  the  fat  separation  than  Wanklyn's,  although,  of  course,  not  so  rapid.  When 
we  used  these  processes,  the  calculation  from  solids  not  fat  was  unknown,  and  we  judged 
by  a  general  consideration  of  all  the  figures  obtained.  There  is  no  doubt  the  discovery 
of  Mr.  Wanklyn,  re  solids  not  fat,  was  a  distinct  advance,  but  in  my  opinion  the  great 
error  which  has  all  along  been  made,  consists  in  a  too  blind  adherence  to  that  standard, 
and  a  too  rigorous  judging  of  milk  upon  non-fatty  solids  alone,  without  also  taking  into 
consideration  the  amount  of  fat.  There  can,  undoubtedly,  occur,  both  in  nature  and  by 
bad  sampling,  cases  of  what  I  have  before  called  '*  natural  dilution  with  fat,"  and  the 
non-fatty  solids  do  not  then  show  what  they  ought  to  do.  To  make  this  plain,  let  me 
take  from  my  books  by  chance  an  old  case,  where  a  sample  of  milk,  very  nearly  at  the 
Society's  limit,  had  been  standing  in  a  dish,  and  the  sample  had  been  dipped  out  by  a 
sweep  of  the  measure,  which  did  not  go  nearly  to  the  bottom. 

Fat  ..  ..  ..  ..  4-61 

Non-fatty  solida      ..  ..  ..  8*80 


Total       " 13-31 


and  yet,  on  properly  mixing  that  very  same  milk,  we  get : — 

Fat  ..  ..  ..  ..  3-49 

Non-fatty  solids      ..  ,.  ..  9*02 


Total 12-61 


On  the  other  hand,  let  us  glance  at  the  effect  of  .skimming.    Taking  the  milk  of  a 
good  cow,  used  for  my  own  family,  I  found : — 

Fat  4-72 

Non-fatty  solids      ..  ..  ..  9*55 


Total 14-27 
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Now  placing  the  milk  in  separators,  and  examining  the  bottom  layer,  we  have  (1), 
after  about  an  hour — 

Fat  ,.  ..  ..  ..  308 

Non-fatty  Bolids      ..  ..  ..  979 


Total 12-87 

(2)  After  about  two  hours — 

Fat            ..  .,             ..            ..  1-43 

Non-fatty  solids  ..             ..             ..  10*04 


Total 11-47 


(3)  After  four  hours — 

Fat  ..  ..  ..  ..  -3.5 

Non-fatty  solids  . .  10-65 


Total       ..  ..  ..  10-90 


Thus,  it  is  evident  that,  taking  tho  low  standards  adopted  by  Mr.  Bell,  of  2-5  fat 
and  8*5  non-fatty  solids,  without  any  modification  on  tho  sliding  scale  principle,  a  milk- 
man, by  taking  away  one-half  of  his  cream  nearly,  might  then  add  almost  fifteen  per 
cent,  of  water,  and  laugh  at  the  inspector.  It  is  a  simple  fact  that,  at  least  in  the  Metro- 
polis, the  knowing  ones  of  the  trade  systematically  skim  down  to  about  2-5,  and  thus, 
not  only  sell  the  cream,  but  are  enabled  to  add,  without  fear,  an  average  ten  per  cent, 
of  water. 

I  do  not  here  make  any  suggestion  as  to  the  exact  manner  in  which  a  sliding 
scale  of  solids  not  fat,  based  upon  the  fat  found,  should  be  applied,  as  that  is  a  matter 
for  the  committee,  should  such  an  idea  find  favour  in  their  eyes,  but  I  do  put  it  strongly 
as  a  simple  matter  of  common  sense,  that  there  should  not  be  the  same  standard  for 
whole  milk  and  for  even  partially  skimmed  milk.  Given  first  an  agreement  to  some 
fixed  process  which  obtains  a  residue  dried  to  fair  constancy,  and  then  reg^arly  gets 
out  the  whole  of  the  fat  (as  both  the  old  processes  I  have  referred  to  undoubtedly  do) 
then  whatever  limit  may  be  adopted  for  non-fatty  solids  should  only  hold  good 
provided  the  amount  of  fat  be  not  under  a  certain  amoimt,  and  if  it  be  so  then  I  hold  that 
for  every  half  per  cent,  of  fat  under  the  limit  an  addition  should  be  made  to  the  standard 
of  solids  not  fat  imtil  absolutely  skimmed  milk  was  reached,  of  which,  by-the-bye,  I 
have  never  met  with  an  undoubtedly  imwatered  specimen  under  9*3.  Any  new  standard 
which  may  be  proposed  by  our  committee  would  be  in  the  present  state  of  the  law 
practically  useless  unless  approved  of  by  Mr.  Bell  and  his  colleagues,  and  I,  therefore, 
trust  that  (as  both  their  and  our  only  object  is  coming  asnear  the  truth  as  possible)  they 
will  see  fit  to  give  some  consideration  and  experiment  towards  the  approval  or  otherwise 
of  the  '*  sliding  scale  "  system. 

What  is  really  wanted,  both  on  behalf  of  the  dealers  and  the  public,  is  an  amend* 
ment  of  the  law  similar  to  that  shown  in  the  New  Zealand  Food  Act  (recently  printed 
in  the  Analyst),  wherein  a  schedule  of  standards  is  given,  such  schedule  to  be  subject 
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to  peiiodical  additions  and  revisions  by  order  in  Oonncil  on  the  recommendation  of  a 
special  Board  of  Experts,  and  all  persons  interested  in  the  purity  of  food  should  unite 
in  striving  to  attain  this  consummation  so  devoutly  to  be  wished. 


ON    THE    ACTION   OF   COLD   CONOENTEATED    SULPHUEIC    ACID   ON 

LEAD  AND  ITS  ALLOYS. 
By  Lttcius  Pitkin. 
TJntil  quite  recently  it  has  been  regarded  as  almost  indisputable  that  the  purer  the 
lead,  the  less  action  would  sulphuric  acid  have  upon  it.  In  opposition  to  this  idea,  a 
very  interesting  paper  was  presented  by  Mr.  James  Napier,  before  the  Glasgow 
Philosophical  Society,  a  full  report  of  which  can  be  found  in  the  Chemical  Newa-iox 
December,  1880. 

Briefly  abstracted  it  is  as  follows :  Sulphuric  acid  was  shipped  in  cases  of  sheet  lead, 
all  of  which  either  bulged  badly  or  burst.  To  ascertain  the  cause  of  this  action,  the 
acid,  the  lead,  and  the  gas  causing  the  pressure  were  analyzed. 

The  acid  was  of  sp.  gr.  1,843  and  the  following  composition,  HjSO^OO-TS— SO2OO2 
-^PbSO^O- 13— CaSO40-07. 

The  lead  was  of  extraordinary  purity,  containing  according  to  the  analysis  Pb.  99*96 
*— Cu;  004.    The  gas  evolved  was  pure  hydrogen. 

Exposing  a  known  surface  of  the  lead  to  the  action  of  cold  concentrated  sulphuric 
acid,  gas  was  given  off  equivalent  to  41  cubic  inches  per  square  foot  lead  exposed. 

Another  sample  from  a  concentrating  pan  (No  1)  of  the  same  composition  gave 
under  similar  circumstances,  16  cubic  inches  per  square  foot.  A  second  sample  of  lead 
(No.  2)  having  a  composition  of  Pb.  99-50  Cu.  0-08.  Sb.  042  yielded  only  i  cubic 
inch  per  square  foot. 

As  a  basis  for  further  experiments,  Mr.  Napier  took  a  soft  lead  not  analysed, 
similar  to  No.  1,  which,  averaging  several  determinations,  yielded  9*4  cubic  inches  per 
square  foot.  Calling  this  lead  No.  3,  the  following  alloys  were  made  and  yielded  the 
following  amounts  of  gas  by  the  action  of  sulphuric  acid. 

n.    Load  Ko.  3,  89-88  ) 

Cu.  0-3^  J  0-10  cu.  inch. 

8b.  0-76) 

m.    Lead  No.  3,  99-68  \  ,  .«  ^„  .    , 
Cu.  0.37}  1-42  cu.  inch. 

IV.    Lead  No.  3,  99 -64  \  «  ^^   .    , 
Zn.  .37  j  2  CH.  inch. 

The  paper  was  discussed  by  the  Society,  and  the  President  in  summing  up,  said  the 
following  points  appeared  proven : 

1 .  Chemically  pure  lead  was  unsuitable  for  sulphuric  acid  evaporating  pans. 

2.  Lead  containing  certain  impurities,  and  especially  adnc,  was  unsuitable. 

3.  Antimony  seemed  to  render  the  lead  more  durable. 

4.  The  subject  required  further  investigation. 

It  is  to  this  investigation  that  the  remainder  of  this  paper  will  be  devoted. 
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The  lead  taken  as  a  baflis  for  the  alloys  which  I  have  experimented  upon,  was  a 
chemically  pure  lead  mad  e  by  Merck,  of  Darmstadt,  and  guaranteed  by  him.  The  method 
employed  differed  from  that  made  use  of  by  Napier,  who  measured  the  gas  evolved  from 
a  known  surface  of  lead. 

In  the  following  experiments,  the  action  of  the  sulphuric  acid  was  measured  by  the 
amount  of  lead  or  alloy  converted  into  sulphate,  which  was  ascertained  by  weighing  the 
alloy  before  immersing  in  sulphuric  add,  and  after  the  action,  cleansing  from  any 
adhering  sulphate  and  reweighing. 

In  all  forty  (40)  samples  of  lead  and  alloys  of  known  composition  were  acted  ux>oii 
by  the  acid  and  the  action  measured.  In  some  cases  the  results  may  appear  anomalous, 
but  not  more  so  than  the  case  reported  by  Napier,  in  which  lead  of  the  same  composi- 
tion gave  off  under  similar  circumstances,  in  one  case  41  cubic  inches  per  square  foot,  in 
the  other  only  16  cubic  inches.  In  the  making  of  the  alloys,  great  care  was  taken  to 
obtain  as  homogenous  a  mixture  as  possible,  and  in  order  to  avoid  oxidation,  the  fusion 
was  performed  under  a  layer  of  powdered  charcoal.  The  making  of  40  alloys  was  thus 
by  far  the  most  tedious  part  of  the  investigation. 

The  alloys  experimented  upon  were  those  of  lead  with  antimony,  tin,  bismuth,  cad- 
mium, silver  and  zinc.  After  the  preparation  of  the  alloys,  they  were  carefully  rolled 
to  about  the  same  thickness,  and  the  same  surface  exposed  in  each  case  to  the  action  of 
the  same  amount  of  acid  for  a  like  time. 

The  surface  exposed  was  2  sq.  in.,  and  the  amount  of  acid  used  10  c.c.  The  action 
was  allowed  to  proceed  24  hoxirs  at  a  temperature  of  20*^0. 

The  acid  employed  was  C.  P.  sulphuric  acid  of  sp.  gr.  1,825.  In  the  tables  the  first 
column  gives  composition  of  alloys  ;  the  second,  the  loss  of  lead  per  sq.  foot  of  surface 
exposed,  the  weight  being  in  grammes ;  the  third,  the  amount  of  gas  evolved  calculated 
from  the  quantity  of  lead  converted  into  the  sulphate. 


1 

C.  P.  Lead. 

1*296  grms. 

9  cu.  in. 

2 

>> 

2-088      „ 

14-6        „ 

3 

>> 

2-962      „ 

20-6        „ 

4 

w 

2-232      „ 

16-5        „ 

Average  loss  for  pure  lead,  2*160  grms.  per  sq.  ft. 
Average  gas  evolved  from  sq.  ft.,  15  cu.  in. 

In  all  cases  quite  a  vigorous  evolution  of  hydrogen  took  place  at  the  instant  of 
immersion,  while  in  an  hour  scarcely  any  action  was  perceptible.  It  will  be  noticed 
that  the  quantity  of  hydrogen  evolved  agrees  quite  closely  with  the  amount  given  off  by 
lead  in  Mr.  Napier's  experiments. 

In  the  case  of  the  alloys,  however,  I  did  not  find  that  the  addition  of  foreign  metals 
produced  6ueh  a  change  in  the  amount  of  lead  converted  into  sulphate,  as  the  following 
figures  will  show. 
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In  computiDg  the  amount  of  gas,  the  lose  is  calculated  for  convenience  as  entirely 
lead. 

AXTIMONY  ALLOYS. 


5 

Pb.  100  Sb.  0-5 

parts 

1-872  gras. 

13  en.  in. 

6 

„             1 

2-016    „ 

14 

7 

M                2 

2'016    „ 

H 

8 

3 

lr512     „ 

10 

9 

>»                  0 

1-684    „ 

11         » 

10 

„           10 

1-584    „ 

11         „ 

It  will  be  seen  from  this  that  under  the  conditions  of  the  experiment,  tho  antimony 
did  not  seem  to  affect  the  lead  to  such  a  degree  as  in  Mr.  Napier's  researches,  although 
retarding  the  action  of  the  acid. 

It  shows,  however,  what  a  large  amount  of  antimony  may  be  present  without 
affecting  the  solubility  of  the  lead. 

TIN  ALLOYS. 


11 

Pb.  100  Si 

1.  0-6 

parts  2*802  gmR. 

19  cu.  in 

12 

1 

»     3-744    „ 

26 

13 

2 

M     3-080    „ 

22 

14 

3 

„     2-962    „ 

21         „ 

16 

5 

„     3-232    „ 

23        „ 

16 

10 

„     2-380    „ 

17 

In  the  case  of  the  alloys  with  tin,  the  action  is  in  all  cases  augmented,  but  does  not 
seem  to  increase  in  proportion  to  the  amount  of  tin  present. 


BISMUTH 

ALTX)YS. 

17 

Pb.  100  Bi. 

0*6  parts  1*800  inns. 

12  cu.  in 

18 

>> 

1     „ 

4-032     „ 

28        „ 

19 

ft 

2    „ 

1-656     „ 

11        ,. 

20 

)) 

3     „ 

1-728     „ 

12 

21 

tf 

6    » 

2-232     „ 

16        „ 

22 

»> 

10    „ 

3*600    „ 

25        „ 

The  figures  in  number  18  are  evidently  anomalous,  and  probably  were  the  result 
of  an  imperfect  admixture  or  separation  of  the  Bi.  and  Pb.  If  they  are  disregarded  we 
would  have  the  general  action  of  bismuth  in  the  alloys  with  lead  as  retarding  in  quanti- 
ties less  than  5  per  cent.,  and  above  that  figure  hastening  the  formation  of  lead 
sulphate. 

CADMIUM  ALLOYS. 


23. 

Pb. 

100  Cd. 

0-5  parts 

1-728  gms. 

12  cu.  in 

24. 

1     » 

1-656    „ 

11      „ 

25. 

2     „ 

1-296    „ 

9      >f 

26. 

3      „ 

1-728    „ 

12      „ 

27. 

^      ,» 

1-296    „ 

9           M 

28. 

10      „ 

3-528    „ 

24      „ 

In  regard  to  cadmium  we  have  it  decreasing  the  solubility  of  lead  to  a  greater 
extent  even  than  antimony,  while  above  5  per  cent,  it  raises  its  solubility. 


8ILVEB  ALLOYS. 

29. 

Pb. 

100  Ag. 

0-5  parts 

1-584  gms. 

11 

cu.  in 

30. 

1     >t 

1-728    „ 

12 

31. 

2      „ 

1-944     „ 

13 

32. 

3      „ 

1-584    „ 

11 

33. 

6      ,. 

2-016    „ 

14 

34. 

10      „ 

2-448     „ 

17 
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Silver  eeexus  to  exert  very  little  influence,  in  small  proportion,  slightly  decreasing 
the  action,  in  large  proportion  slightly  increasing  the  solubility. 


ZDUO 

ALLOYS. 

35. 

Pb. 

100  Zn. 

0*5  parts, 

2-664  gmfl. 

18  cu.  in. 

30. 

if 

1 

2-304     „ 

16      „ 

37. 

1) 

2 

3-816     „ 

26      „ 

SB. 

i> 

3 

2-664     „ 

18      „ 

39. 

it 

5 

4-032    ,; 

28      „ 

40. 

if 

10 

4-392     „ 

30      „ 

The  solubilities  of  the  alloys  of  lead  and  zinc  are  thus  greater  than  those  of  lead 
with  any  other  metal  experimented  upon.  To  sum  up  the  results  of  the  work,  it 
appears : 

1.  The  metals,  antimony,  bismuth,  cadmium,  and  silver  in  small  quantities, 
protect  lead  from  the  action  of  the  cold  sulphuric  acid ;  while  in  proportions  above  5 
per  cent.,  they  all,  with  the  exception  of  antimony,  increase  the  solubility. 

2.  Antimony,  when  present  even  to  the  amount  of  10  per  cent.,  decreases  the 
solubility  of  the  lead. 

8.  Tin  and  zinc  alloys  are  more  aflEected  than  pure  lead^-^Joumal  of  the  American 
Chemical  Society. 


ACTION    OP    OONCENTEATED    SULPHUEIO    ACID,    AT    100°    C,    ON 

LEAD    AND    ITS    ALLOYS. 
By  L.  Pitkin. 

The  only  work  of  any  importance  done,  in  the  estimation  of  the  effect  produced  upon 
lead  by  hot  concentrated  sulphuric  acid,  is  that  of  Bauer.  The  acid  used  by  him  was 
170°  T.  (sp.  gr.  1,848),  the  amount  of  lead  or  alloy  taken  0*2  gramme,  and  the 
amount  of  acid  used  50  c.c.  A  brief  abstract  of  his  work,  so  far  as  it  relates  to  alloys 
used  by  me,  is  here  given. 

I.  Pure  Lead, — The  first  sensible  evolution  of  gas  was  at  175°  0.,  a  stronger 
action  taking  place  at  100?  C,  while  at  280^* — 240*  C.  all  of  the  lead  was  suddenly 
changed  to  sulphate. 

II.  Lead  and  bismuth  alloys, — 

(a.)  Ph..  90  per  cent.,  Bi.  10  per  cent. 

Action  begins  at  150*  C,  continues  quietly  to  190**  C,  when  all  of  the  metal  is 
decomposed. 

{h.)  Pb.  96  per  cent.,  Bi.  4  per  cent. 

This  alloy  decomposes  more  quickly  than  (a),  the  action  terminating  at  130* — 
140-  0. 

(c.)  Pb.  99-27  per  cent.  Bi.  0*73  per  cent. 
Bapid  and  sudden  decomposition  at  160^  p. 

in. — Lead  and  antimony  alloys, — 

(a.)  Pb.  90  per  cent.,  Sb.  10  per  cent. 
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A  alow  and  even  decompoflition  takeg  place,  beginning  at  190**  C,  terminating  at 
240  a 

{h.)  Pb.  96  per  cent.,  Sb.  4  per  cent. 

Decomposition  begins  at  180*  C,  tenninating  at  225"  C. 

((?.)  Pb.  99  per  cent.    Sb.  1  per  cent. 
Action  begins  at  250"",  ends  at  280''  C. 

lY.    Lead  and  tin  alloys. — Sudden  decomposition  at  200*  C. 

The  alloys  used  by  me  in  determining  the  effect  of  hot  acid  were  the  same  as  those 
employed  in  estimating  the  action  of  cold  acid,  namely,-  lead  with  antimony,  tin, 
bismuth,  cadmium,  silver,  and  zinc.  The.  amount  of  add  was  as  before  10  c.c.  and  the 
surface  exposed  2  sq.  in.,  but  the  time  of  exposure  was  1  hour,  instead  of  24  hours,  as 
in  testing  with  cold  acid.  The  amount  of  gas  given  oflF  per  square  foot  was  not  calculated, 
as  that  factor  would  be  essential  only  in  the  employment  of  lead  for  cases.  The  amount 
of  lead  or  alloy  converted  into  sulphate  per  square  foot  is  given  in  grammes. 

The  four  samples  of  pure  lead,  exposed  to  the]  action  of  concentrated  add  at  100**  C. 
for  one  hour,  gave  very  concordant  results,  as  follows : — 

41.  Pure  lead 1*308  Grammes. 

42.  „       1152        „ 

43.  „ 1-224        „ 

44.  „       I'OSO        „ 

The  effect  of  antimony  in  composition  with  lead  is  shown  in  the  following 
experiments  :*— 

46.    Pb.  100  parts, 

46. 

47. 

48. 

49. 

60. 

Upon  immersing  the  alloy,  very  little  gas  was  given  off,  and  for  40  minutes  the 
acid  remained  dear.  It  then  commenced  to  cloud,  and  the  alloy  taken  out  at  the  end 
of  the  hour  was  covered  with  black  slime.  It  will  be  seen  that  at  100"*  0.  the  action  of 
antimony  is  not  that  of  a  preservative  6i  the  lead,  as  is  the  case  with  cold  acid ;  while 
from  the  experiments  of  Bauer,  quoted  above,  it  seems  quite  likely  that  at  elevated 
temperatures  the  alloy  with  antimony  may  be  more  resisting  than  pure  lead.  The 
relative  solubilities  of  the  alloys  at  ordinary  temperatures  and  at  lOO""  0.  are  by  no 
means  constant,  and  this  forms  one  of  the  most  interesting  features  of  the  investiga- 
tion; thus,  if  at  common  temperatures  the  alloys  with  antimony  are  found  more  inso- 
luble than  those  with  zinc,  we  cannot  predicate  the  same  relation  with  acid  at  100*  C. 
In  regard  to  the  action  of  tin  upon  lead,  as  affecting  its  solubility,  the  following  results 
were  obtained : — 


Sb.  $part.. 

. ,  2-962  Grammes 

„     1    ,.    .. 

..3-672        „ 

„     2    „    .. 

. .  3-528        „ 

„    3    „    .. 

..3-096        „ 

„    6    „    .. 

..2-736 

„  10    „    .. 

..  2-952        „ 

61. 

Pb.  100  parts, 

Sn«  \  part. 

. ..  1*008  Grammes 

62. 

• 

„    1     „  - 

..  1-792        „     . 

63. 

.       ,,.2    „   . 

. .  0-864 

64. 

„    3    „   . 

...0-792 

65. 

„    6     „   . 

...  0-^64        „ 

$6, 

,  i,.10.„:. 

...9-864         „      . 
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It  will  bo  remembered  that  one  of  the  general  results  obtained  from  the  experi- 
ments with  cold  acid  was  that  at  ordinary  temperatures  the  alloys  of  lead  and  tin  were 
more  easily  attacked  than  those  with  antimony  or  pure  lead  itself,  and  yet  at  this  tem- 
perature we  see  the  case  reversed. 

It  is,  however,  in  regard  to  bismuth  that  the  most  curious  effects  were  found  to  be 
produced  by  the  composition  of  the  alloy.  The  following  figures  will  fully  explain  the 
peculiar  action  of  the  bismuth  : — 


67. 

Pb.  100  parte,  Bi. 

Jpart.. 

, .  24-840  Orammes. 

58. 

1    »  .. 

.  22-248 

69. 

2    „  .. 

.     1-800        „ 

60. 

•     ** 

3    „  ... 

,     1-008 

61. 

5    „  .. 

,     1-008        „ 

62. 

10    „  .. 

..     2-160        „ 

The  results  given  in  57  and  58  appear  so  exceptional,  not  only  in  comparison  with 
other  alloys,  but  in  regard  to  the  sudden  change  shown  in  59  and  60,  that  it  was 
decided  to  make  experiments  57,  58,  and  60  in  duplicate. 

57.     (DapUcate)  Fb.     100  parts,  Bi.  i..  25*920 


68. 
60. 


Bi.  1..  22-750 
Bi.  3..     1-224 


We  here  have  a  case  in  which  not  only  the  relative  solubility  in  hot  and  cold  acid 
is  changed  as  regards  other  alloys,  but  one  in  which  an  excess  of  the  deleterious  sub* 
stance  seems  to  act  as  a  corrective. 

The  alloys  containing  i  and  1  part  of  bismuth  to  100  of  lead  gave  off  gas  very 
plentifully,  not  only  at  the  start,  but  throughout  the  whole  hour,  while  the  acid  became 
opaque  almost  immediately,  and  the  lead  sulphate  formed  could  be  removed  in  scales  at 
the  end  of  the  experiment. 

The  experiments  with  cadmium  aUoy  gave  very  constant  results,  and  in  general  it 
may  be  said  that,  with  the  exception  of  bismuth  alloy,  the  figures  obtained  from  the 
same  alloy  varied  much  less  than  in  the  corresponding  trials  with  cold  acid. 

1  -440  Grammes. 


ua.    J.  u. 

64. 

lUU  y 

turus,  vxi,    ^  ] 

„   1 

mri>           •  • 

1-224 

65. 

„    2 

1-296 

06. 

,,    3 

1-080 

67. 

,.'   6 

1-368 

68. 

„  10 

1-162 

The  action  of  cadmium  at  this  temperature  seems  to  be  neither  increasing  nor 
diminishing  the  action  of  the  H^SOf  on  the  lead. 

In  the  case  of  silver  combined  with  the  lead,  we  have  the  same  general  behaviour, 
six  determinations  with  varying  quantities  of  silver  gilding  the  following  results  : — 
60.  Pb.  100  parts,  Ag.  J  part        ..         ..         1-296  Grammes, 

1-080  „ 
0-864  „ 
0-792 

0-936        „ 
.,         ..         1«440        „ 

The  action  of  zinc  in  determining  the  solubiliiy  of  lead  in  hot  add  is  in  accordance 
with  its  effect  on  cold  concentrated  acid— that  is,  increases  the  effect  of  the  add,  but  the 


70. 

„     1 

71. 

M      2 

72. 

,,     3 

73.        , 

„     6 

74. 

»  10 
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action  is  not  so  marked  as  at  ordinary  temperatures, 
are  :  — 

Pb.  100  parts,  Zn 


The  figures  for  the  experiments 


75. 
76. 
77. 
78. 
79. 
80. 


.  }  part 
1 
2 
3 
5 
10 


1*800  Grammes. 

1-296 

M62 

1/080 

1-296 

1-080 


We  oan  easily  see  from  the  results  we  have  obtained  the  imx>ortance  of  testing  the 
lead  employed  in  H3SO4  working,  and  for  this  no  extended  analysis  is  required.  The 
operation  consists  simply  in  immersing  the  lead  in  acid,  more  or  less  concentrated 
according  to  the  strength  of  the  acid  with  which  it  will  be  brought  into  contact  in 
actual  working,  and  at  the  temperature  to  which  it  will  be  subjected  in  the  manufacture 
of  acid. 

Mr.  McTear  says : — *'  The  simplest  safeguard  against  risk  to  pans,  etc.,  giving  way 
would  be  a  careful  testii^g  of  the  lead  previous  to  being  made  into  sheets.  For  this 
purpose  it  will  not  be  necessary  to  make  an  analysis,  but  simply  to  put  clean,  thin 
shavings  of  lead  into  a  test-tube  and  cover  with  pure,  cold  vitriol ;  the  amount  of  action 
would  then  be  clearly  visible." 

It  is,  however,  clear  that  the  action  of  cold  acid  is  no  sure  criterion  of  the  effect 
that  hot  acid  will  have  upon  the  lead ;  so,  to  avoid  error,  it  is  much  safer  to  test  the  lead 
under  the  conditions  of  its  actual  employment. 

In  order  to  briefly  sum  up  the  results  of  experiment,  it  will  be  advantageous  to 
compare  the  average  of  the  alloys  with  pure  lead  as  unity  both  at  ordinary  tempera- 
tures and  at  100^  0.  The  following  table  will  therefore  express  the  average  solubility 
or  liability  to  formation  of  sulphate  of  the  alloys  in  terms  of  lead.  In  each  case  the 
total  of  the  relative  solubilities  is  divided  by  six  (the  nimiber  of  members  in  the  class), 
for  the  average  solubility  of  the  alloys : 


Pore  lead 

Pb.  100,  Sb.  1  to  10  parts 
Pb.  100,  Sn.  1  to  10 
Pb.  100,  Bi.  1  to  10 
Pb.  100,  Cd.  1  to  10 
Pb.  100,  Ag.  1  to  10 
Pb.  100,  Zn.  1  to  10 


20^  C. 

100°  C 

1-00 

100 

0-81 

2-75 

1-42 

0*75 

1-10 

7-69 

0-86 

1-10 

0-87 

0-93 

1-53 

1-10 

— Journal  of  the  American  Chemical  Society. 


DETEEMINATION  OP  FAT  ACIDS  IN  OILS. 

By  Cs.  E.  ScHjmr. 

Neablt  all  vegetable  oils  are  subject,  more  or  less,  to  fermentation,  and  the  fermenta- 
tive action  causes  fat  acids  to  separate  from  glycerine  with  the  formation  of  free  acidity. 
When  the  oil  is  used  for  soap-making  or  wool-cleaning  the  presence  of  the  fat  acids  has 
little  or  no  deleterious  effect ;  but  when  used  for  machinery  the  case  is  different,  as  they 
act  on  the  metal  bearings  in  a  similar  manner  to  mineral  adds,  although  less  violently. 
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The  process  used  for  the  estimation  of  fat  acids  is  that  of  Burstjn,  and  is  based  on 
the  property  possessed  by  strong  alcohol  of  dissolving  the  fat  acids,  while  neutral  fats  are 
not  perceptibly  soluble. 

The  process  is  carried  out  by  shaking  up  100  grammes  of  the  oil  with  100  grammes 
of  90  per  cent,  alcohol.  The  alcohol  separates  from  the  oil,  carrying  with  it  the  fat  adds. 
By  meani  of  a  separating  funnel  th&  alcohol  layer  can  easily  be  removed  and  20  c.c, 
titrated  with  normal  alkali. 

The  acid  obtained  corresponds  to  sulphuric  acid ;  this,  multiplied  by  5,  will  give  the 
total  quantity  of  acid  as  oleic  acid. 

A  dispute  having  arisen  about  some  oil  purchased  by  a  house  in  Lille,  the  author 
was  led  to  examine  Burstyn's  process. 

A  portion  of  the  alcoholic  solution,  equal  to  about  20  o.c,  was  evaporated,  and  dried 
at  a  temperature  of  100**  C.  to  105^  C,  tmtil  the  weight  became  constant.  The  following 
oils  were  tested : — 

I 
Sweet  almond  oil          . , 
Pure  olive 
Acid  olive  


yn'e  Process. 

By  Weight. 

•37 

•28 

•514 

•600 

6-83 

6- 

9-23 

10-16 

12-70 

13- 

•85  to  -90      . 

•65  to  -90 

•75 

•26 

•677 

•422 

French  rape  seed  oil     . . 
Bombay  ,,  „         .. 

Dunkirk  codfish 

The  process  of  Burstyn  may,  therefore^  be  considered  to  give  satisfactory  results, 
although  it  is  clear  that  alcohol  dissolves  volatile  acids,  which  are  lost  by  evaporation, 
and  also  colouring  matters,  which  have  no  action  upon  an  alkaline  solution.  Volatile 
substances  tend  to  give  gravimetric  results  lower  than  those  by  Burstyn's  process,  while 
colouring  and  odorous  substances  give  higher  results,  as  they  have  no  action  on  standard 
alkali. 

In  titrating,  the  author  has  found  that  turmeric  gives  more  satisfactory  results  than 
cither  litmus  or  phenolphthalein.— J/o»  Sctenttfique,  3  xiv.,  205. 


ASSAY  OF  CINCHONA  BAEK. 
By  A.  Petit. 


Prollius  has  shown  that  the  whole  of  the  alkaloids  of  cinchona  bark  may  be  obtained 
in  solution  by  treating,  say  40  grammes  of  the  powdered  bark  with  800  gms.  of  a 
mixture  composed  of 

Alcohol,  95  per  cent 67  parte. 

Ether,  sp.  gr.  0*724     . .         733    „ 

Ammonia  32    ,, 

Comparative  experiments  have  shown  me  that  the  bark  must  be  in  as  fine  powder 
as  possible,  and  that,  if  the  mixture  be  shaken  every  five  minutes,  the  exhaustion  is  as 
complete  after  one  hour,  as  it  will  be  after  five  or  six  hours  if  merely  macerated. 

The  next  step  is  to  pour  off  600  gms.  of  the  liquid,  corresponding  to  three-fourths 
of  the  alkaloids  contained  in  the  bark,  that  is,  representing  30  gms.  of  the  latter. 
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Now  add  to  the  ethereal  liquid  enough  of  a  solution  containing  one-f ourtli  of  its 
weight  of  Bidphuric  add,  so  that  the  aqueous  layer  which  separates  shall  be  just  acid. 
In  general,  about  20  cubic  centimetres  will  be  sufficient. 

This  aqueous  layer  contains  all  the  alkaloid  of  the  ethereal  liquid. 

The  layer  is  separated  by  a  suitable  funnel  (in  fact  the  ethereal  liquid  should  be  in 
a  separating  funnel  when  treated  with  the  add),  and  the  ethereal  liquid  again  agitated 
with  5  c.c.  of  the  diluted  acid  and  15  c.c.  of  water.  This  portion  is  likewise  separated, 
and  added  to  the  former. 

Now  heat  the  aqueous  liquid  on  a  water-bath  in  order  to  get  rid  of  the  dissolved 
ether,  then  dilute  it  with  two  volumes  of  water,  and  precipitate  with  caustic  soda  in 
excess.  On  stirring  with  a  glass  rod,  the  alkaloids  coalesce  together  in  a  mass.  The 
same  result  may  also  be  obtained  by  warming  the  liquid  on  the  water-bath. 

Transfer  the  alkaloids  to  a  tared  capsule  and  dry  them  at  a  temperature  of  100*"  C. 
(212"  F.). 

If  the  liquid  is  not  perfectly  clear,  it  is  passed  through  a  tared  filter,  and  the  gain 
in  weight  of  the  latter  when  dried  at  100°  C.  added  to  the  alkaloids  in  the  capsule. 

We  have  now  the  weight  of  the  total  alkaloids  contained  in  the  30  gm.  of  bark, 
and  from  this  we  may  calculate  the  quantity  contained  in  one  kilogramme. 

The  next  step  is  to  ascertain  the  proportion  of  alkaloids  soluble  in  ether.  Proceed 
as  follows : — 

Dissolve  the  total  alkaloids  in  a  slight  excess  of  sulphuric  acid.  Add  25  c.c.  of 
other  (sp.  gr.  0*724)  and  5  c.c.  of  ammonia,  and  shake.  The  alkaloids  soluble 
in  ether  are  thereby  taken  up.  Decant  the  ether :  shake  again  with  10  c.c.  of  ether 
and  decant  again.  Unite  the  ethereal  solutions,  let  stand  15  minutes,  so  that  the 
alkaloids  which  are  but  little  soluble  in  this  menstruum  may  depodt;  decant  again,  and 
shake  the  clear,  decanted  ethereal  liquid  with  10  c.c.  of  diluted  sulphtiric  add(l  in  20). 
Separate  the  aqueous  liquid ;  agitate  the  ethereal  solution  with  5  c.c.  more  of  the  dilute 
acid,  and  add  the  second  aqueous  layer  to  the  first. 

Dilute  the  united  liquids  with  water  to  25  c.c,  heat  to  boiling,  and  saturate  with 
pure  diluted  ammonia  (1  in  5).  As  soon  as  the  reaction  is  faintly  alkaline,  the  heating 
is  interrupted. 

The  sulphate  of  quinine  will  now  separate  in  fine  needle-shaped  crystals. 

When  completely  cold,  collect  it  upon  a  tared  filter,  and  wash  it  with  a  cold 
saturated  solution  of  sulphate  of  quinine ;  finally  dry  it  at  100«^  C.  (212"  F.),  until  the 
weight  remains  constant. 

We  now  have  the  weight  of  sulphate  of  quinine  obtainable  from  30  gms.  of  bark, 
and,  therefore,  by  a  simple  calculation,  that  contained  in  one  kilogramme. 

In  order  to  prove  that  the  sulphate  of  quinine  thus  obtained  is  pure,  the  salt 
is  dissolved  with  the  aid  of  sulphuric  acid,  and  examined  by  the  polariscope. 

If  the  rotary  power  does  not  approach  sufficiently  dose  to  — 238*3,  with  sodium 
light,  at  a  temperature  of  15"  C,  the  salt  must  be  purified  by  a  renewed  treatment  with 
ether  and  ammonia  and  recrystallization. 
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According  to  my  experience,  the  polarimetric  deviation  is  proportional  to  the 
quantity  of  salt  dissolved ;  the  amount  of  sulphuric  acid  does  not  influence  this  devia- 
tion, provided  it  is  present  in  at  least  sufficient  quantity  to  form  bisulphate  of 
quinine. 

In  practice,  I  prefer  a  solution  containing  one  gm.  of  basic  sulphate  dried  at  100* 
C,  dissolved  in  two  o.c,  of  one-tenth  per  cent,  sulphuric  acid,  and  enough  distilled 
water  to  make  twenty  c.c.  Under  these  conditions  the  polariscope  deviation  is  to  — 1 IC 
(for  pure  sulphate  of  quinine  at  15*  C).  According  to  my  experiments,  it  is 
necessary  to  add  to  the  observed  degree  about  one  degree  for  every  ioux  degrees  of 
temperature  above  15*  C. 

These  different  treatments  by  add,  and  the  separations  of  the  ether,  are  very 
rapidly  performed  if  the  operator  has  had  some  previous  practice  in  these  manipulationB. 
A  few  hours  are  sufficient  to  make  a  complete  assay  of  cinchona  by  this  process. — 
Repertoire  de  Pharmacie. 


REPORT  ON  COLOURED  IMITATION  JAVA  COFFEE. 

Sakitaey  Bubeatt,  Second  Division, 
May  5,  1884. 
Walteb  De  F.  Day,  M.D., 

Sanitary  Superintendent ^ 

New  York  Board  of  Health. 

Sib, — I  have  the  honour  to  report  that  Inspector  Lucas,  on  March  15,  1884,  obtained 
a  sample  of  coffee  known  as  '*  green  "  imitation  Java  from  a  well-known  firm  of  coffee- 
dealers  of  this  city.  This  sample  he  submitted  to  Dr.  Waller  for  analysis.  I  transmit 
herewith  Dr.  "Waller's  report  on  the  same. 

The  report  states  that  the  sample  contained  lead,  copper  and  arsenic.  The  amount 
of  the  two  latter  substances  is  given  "as  corresponding  to  1*585  grains  of  copper  arsenite 
(Scheele's  green)  per  pound  of  coffee.  The  amount  of  lead  present  was  not  ascertained 
but  it  is  now  being  estimated.  The  above  amount  of  arsenite  of  copper  would  indicate 
the  presence  of  about  ^  grains  of  Scheele's  green,  or  about  -^^  grains  of  arsenious  acid, 
in  each  half  ounce  of  the  coffee,  the  quantity  necessary  to  make  up  a  cup  of  the 
beverage.  I  was  informed  that  the  coffee  in  question  was  produced  in  Central  America, 
and  was  subjected  in  this  city  to  some  process,  which  altered  its  characteristics  so  aa  to 
cause  it  to  resemble  Java  coffee. 

This  process  is  as  follows :  The  coffee  in  bag  is  subjected  to  a  high  degree  of  moist 
heat.  This  ripens  or  matures  the  berry,  and  is  also  said  to  extract  from  it  a  bitter  sub- 
stance known  as  caffeo-tannic  acid.  In  ripening,  the  colour  is  changed  from  a  green  to  a 
brown  tint,  the  shade  of  brown  being  lighter  or  darker,  according  to  the  length  of  time 
the  coffee  is  subjected  to  the  maturing  process.  The  process  is  analagous  to  what 
occurs  in  the  hold  of  a  vessel  canying  coffee  from  Java.  I  can  find  nothing  harmful 
in  it,  except  that  in  the  case  of  certain  South  American  coffees,  I  am  informed,  it  enables 
the  dealers  to  sell  them  for  Java.    The  light  coloured  Java  coffees  are  also  piatured  by 
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the  above  method.  Two  adyantages  are  claimed  for  this  process:  (1) it  improves  the 
drinkiiig  qualities  of  the  coffees ;  (2)  it  enables  the  dealers  to  meet  the  demand  for  dark 
coloured  coffees. 

The  proprietor  of  the  mill  in  which  the  coffee  in  question  was  treated  admitted  to 
me  that,  in  addition  to  the  maturing  process,  he  had  formerly  used  yellow-ochre  to  give 
the  coffee  a  more  uniform  tint.  Yellow-ochre  is  a  ferruginous  earth,  and  is  produced  in 
nature  by  the  decomposition  of  iron  pyrites.  It  is  a  well-known  fact  that  these  pyrites 
almost  always  contain  arsenic  and  other  metals.  Dr.  Waller  stated  to  me  that  the 
samples  of  coffees  analysed  had  probably  been  coloured  by  yellow-ochre,  and  that  the 
poisons  f  oimd  had  been  thus  introduced. 

In  investigating  this  subject  I  received  information  which  led  me  to  inspect  the 
mills  polishing  Bios  and  other  coffees.  These  were  situated  in  Brooklyn,  and  were 
found  to  be  using  a  varieiy  of  agents  for  colouring  purposes.  I  obtained  from  one 
mill,  samples  of  the  following  colours :  Ohrome-yellow  (chromate  of  lead),  silesian-blue, 
yellow-ochre,  burnt-umber,  venetia^^-red,  drop-black,  charcoal,  and  French  chalk.  Two 
samples  of  mixed  colour  were  obtained  from  the  other  mill.  They  are  now  being 
analyzed. 

Coffee  was  first  polished  by  kneading  it  in  the  bag.  It  was  soon  discovered  that 
better  results  were  obtained  by  revolving  the  coffee  in  cylinders  with  powdered  soap- 
stone.  Experiments  with  colouring  matter  followed,  and  finally  resulted  in  the  use  of 
the  colouring  substances  above-named. 

I  reported  the  facts  of  these  cases  to  Commissioner  Raymond,  of  the  Brooklyn 
Health  Department,  whose  investigations  have  verified  my  own.  He  informs  me  that 
ho  has  summoned  the  proprietors  of  the  mills  before  him  to  show  reasons  why  they 
should  not  be  prohibited  from  colouring  coffee. 

The  names  of  the  mills  in  which  coffee  is  coloured  as  above,  have  been  forwarded  to 
the  secretary. 

Bespectf  ally  submitted, 

CYRUS  EDSON,  M.D., 

Chief  Inspector. 

The  following  is  the  report  of  the  analyst  on  the  above-mentioned  coffee : — 

New  York,  April  21st,  1884, 

I  have  the  honour  to  report  the  following  results  of  the  examination  of  the  sample 
of  raw  coffee  (No.  1,229)  submitted  to  me,  the  suspicion  with  regard  to  it  being  that  it 
had  been  artificially  coloured,  and  its  original  appearance  otherwise  altered. 

The  specimen  was  found  to  contain  lead,  arsenic  and  copper,  in  small  amounts. 

An  attempt  was  made  to  remove  the  dust  presumably    containing    the    colouring 

matter  by  agitation  with  dilute  acid.     The  results  on  about  an  ounce  of  the  coffee  so 

treated  were  as  foUows  : — 

Removed  by  shaking  with  dilute  acid,  contained 0*0139  grain  copper. 

Fbirnd  in  the  beans  after  this 0'0231  „ 


Total        00470 
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This  would  be  in  the  proportion  of  80  parts  of  metallic  copper  per  million  of  the  raw 
coffee,  corresponding  to  1*585  grains  of  copper  arsenite  (Scheele's  green)  per  pound. 

Eespeotf  ally  submitted, 

R  WALLER,  Ph.D., 

ChemM, 


POEBIDDING  TBCE  USE  OP  POISONOUS  COLOUBING  MATTERS. 

After  the  New  York  City  Department  of  Health  made  public  the  fact  that  arsenic  and 

lead  had  been  foimd  in  coffee,  which  was  dressed  and  changed  in  appearance,  as  it  was 

alleged,  in  two  mills  in  Brooklyn,  Commissioner  Raymond,  of  the  Brooklyn  Health 

Department,  took  the  matter  in  band  for  investigation  with  tbe  view  to  stop  the  use  of 

poisonous  substances  in  *the  re-dressing  of  the  coffees.    The  chemist  of   the  Brooklyn 

Board  f oimd  the  lead  in  the  form  of  yellow  chromate,  but  did  not  find  arsenic  or  copper, 

though  he  did  find  celestial  blue — a  preparation  ot  Phissian  blue.    Commissioner 

Raymond  immediately'ordered  the  discontinuance  of  the  use  of  anything  which  can  be  at 

all  injurious  to  health  in  the  preparation  of  the  coffee,  a  compliance  with  which  the  mills 

immediately  promised,  and  to  which  the  commissioner  says  he  is  going  to  see  that  they 

adhere  by  careful  analysis  from  time  to  time.    The  order  of    the    commissioner  is  as 

follows : — 

**  Whereas,  It  appears  from  evidence  taken  this  day  that  the  chromate  of  lead  and  celestial  bine, 
oontaining  PniSBian  blue,  has  been  used  in  the  oelouring  of  coffee ;  and 

**  Wbebeas,  In  the  opinion  of  the  commissioner,  such  colouring  matters  so  used  are  dangerous  and 
detrimental  to  the  public  health ;  Therefore,  the  use  of  the  said  substances  in  the  colouring  of  coffee  it 
prohibited.** 


ADULTERATION  OF  POWDERED  PEPPER. 

Professob  CnAnBONNiER,  in  the  Repert  d^  Fharm.,  directs  attention  to  an  adulterant 
which  is  not  a  new  one,  but  at  present  appears  to  be  very  extensively  employed  in 
France,  particularly  for  white  pepper.  This  is  the  putamen  of  olives,  known  in  com- 
merce as  grignon  d^ olive  (olive  pits)  or  as  poivrette  (little  pepper),  a  name  probably  given 
to  it  to  create  the  impression  that  it  contained  some  of  the  properties  of  pepper.  These 
olive  pits  were  formerly  burned  up  and  used  as  manure  (engrai%) ;  now  it  is  found  more 
advantageous  to  sell  them  at  25  or  80  francs  for  100  kilos.,  and  to  use  them  for  the 
adulteration  of  pepper.  According  to  the  treatment  to  which  they  are  subjected,  a  grey 
or  white  powder  is  obtained,  adapted  for  the  adulteration  of  powdered  black  or  white 
pepper.  The  hard  shell  consists  of  elongated  stone  cells,  resembling  those  found  in  the 
epicarp  of  black  pepper ;  but,  since  white  pepper  is  deprived  of  the  pericarp,  the 
adulteration  of  its  powder  with  groimd  olive  pits  is  readily  detected,  under  the 
microscope,  by  the  large  ntmiber  of  stone  cells. 

The  same  adulteration  may  be  detected,  according  to  Dupr6,  by  dusting  the  powder 
upon  a  liquid  composed  of  equal  parts  of  glycerine  and  water,  upon  which  the  powdered 
pepper  will  float,  while  the  powdered  olive  pits  will  sink. 
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COPPER  IN  JAM. 
D.  Y.  Oauppe,  in  a  oommunication  to  the  Sooi6t6  de  Biologie,  states  that  French  jams 
and  preserves  contain  the  following  proportion  of  copper,  but  adds  that  daily  experience 
on  a  large  scale  shows  that  its  presence  is  not  dangerous : 


GoosebemeB 

kilognunme, 

GherrieB     .. 

*                 ft 

Plums 

»> 

Greengagea 

»» 

Qninoe       .« 

•                 » 

Apricots     .. 

»» 

Strawberries 

*                 If 

Pears 

•                 t> 

Oranges     .. 

•                 »i 

Pineapple  .. 

•                 »f 

i:— 

grr. 

0-0272 

00162 

00248 

>y             * 

0-0160 

0-ooao 

tt             • 

00176 

00112 

0-0136 

0-0192 

»i              • 

0*0224 

MILK  INSPECTION. 
In  order  to  prevent  the  adulteration  of  milk,  the  Brooklyn  authorities  recently  stationed 
policemen  in  the  different  locations  of  Greenpoint,  ordering  every  driver  ot  a  milk  wagon 
to  visit  Dr.  W.  A.  De  Long,  Health  Inspector,  at  the  station-house,  where  samples  of 
milk  were  taken  for  testing.  About  50  samples  were  tested,  and,  with  one  exception, 
found  up  to  the  required  standard. 

CORItJSSPONDEirCK 


[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 

To  THE  Editob  op  **  Thb  Analyst." 

OniTLEKBN, — ^A  ciroular,  dated  3rd  Jane,  1884,  which  deals  with  the  working  of  The  Sale  of  Food 
and  Drags  Act,  1875,  has  been  sent  bj  the  Local  Gfovemment  Board  to  the  Sanitary  Authorities  through- 
oat  the  country.  It  contains  an  extriust  from  a  circular  of  that  Board,  dated  30th  September,  1876,  in 
which  the  following  paragraph  appears : — *'  Another  important  amendment  will  be  observed  in  section 
14,  which  requires  the  purchaser  to  notify  to  the  seller,  after  the  purchase  has  been  completed,  his  inten- 
tion to  submit  the  article  purchased  for  analysis,  and  to  offer  to  divide  it  into  three  parts,  each  to  be 
marked  and  sealed  or  fastened  up.  If  such  offer  is  accepted,  he  is  to  deliver  one  of  such  parts  to  the 
seller  and  one  to  the  analyst,  and  to  retain  the  third  himself  for  production  in  case  of  proceedings.  If 
the  offer  is  refused,  the  purchaser  is  to  divide  the  article  into  two  parts,  retaining  one  for  himself,  and 
delivering  or  sending  the  other  to  the  analyst.*' 

But  section  15  of  the  above-named  Act  reads  thus : — **  If  the  seller  or  his  agent  do  not  accept  the 
offer  of  the  purchaser  to  divide  the  artido  purchased  in  his  presence,  the  analyst  receiving  the  artido  for 
analysis  shall  divide  the  same  into  two  parts,  and  shall  seal  or  fasten  up  one  of  those  parts  and  shall  cause 
it  to  be  delivered,  either  upon  receipt  of  the  sample  or  when  he  supplies  his  certificate  to  the  purchaser, 
who  shaU  retain  the  same  for  production  in  case  proceedings  shall  f^terwards  be  taken  in  the  matter." 

Prosecutions  under  this  Act  have  repeatedly  broken  down  for  no  other  reason  than  that  eveiy  detail  of 
proceedings  laid  down  on  it  has  not  been  literally  complied  with.  It  would,  therefore,  appear  desirable  that 
an  ofBdal  memorandum,  emanating  from  the  department  of  Government  charged  with  the  supervision  of 
the  administration  of  the  Act,  should  be  in  accord  with  its  provisions  in  every  detail,  otherwise  the 
offioialB  of  any  authority  may  be  led  into  error,  and,  as  not  unfrequently  happens,  a  flagrant  adulterator 
go  unpunished  through  a  technical  flaw  on  the  part  of  the  prosecution. 

I  am,  (Gentlemen,  your  obedient  servant, 

Grantham,  21st  June.    ^_^_^^^_^___^_^.,^_^    ALFRED  ASHBY, 

ANALYSTS'  REPOETS. 

A  FEVBn-FBOPAOATiiro  Daibt. — ^At  Greenock,  the  Medical  Officer  reported,  regarding  a  recent  out- 
break of  enteric  fever  among  west-end  families  that,  on  inquinr,  it  was  found  that  tiiese  families  received 
supplies  of  milk  from  the  same  dairy.  The  dairy  was  vitdted,  and,  while  the  apartment  in  which  the 
muk  was  kept  was  dean  and  tidy,  it  was  ascertained  that  the  place  where  the  miUc  vessels  were  washed 
was  in  dose  proximity  to  a  large  dung  stead  and  piggeries  and  stable»— all  so  constructed  and  arranged  as 
to  keep  the  adjacent  area,  whidi  was  unpaved,  saturated  with  exorementitious  matters.  A  cem&oate 
prohilutinK  the  sale  or  delivery  of  milk  from  the  prenuses  was  granted,  bat  the  proprietor  at  once  secured 
more  suitable  premises,  and  was  therefore  allowed  to  carry  on  tiie  business  as  before.  Since  the  change 
was  effected  no  fresh  cases  had  been  reported. 
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LAW  EEPOETS. 

Sttvflyino  Adultebatkd  Milk  to  ▲  Wobxhouse. — ^At  the  Clerkonwell  Police  Court,  on  June  6, 
Kessrs.  Patey  and  Co.,  milk  sellers,  of  Ferry  Street,  Lambeth,  were  summoned  by  Sanitary-Inspector 
Kouch  for  haying,  on  the  18th  ult.,  sold  milk  for  consumption  at  the  St.  Panoras  Workhouse,  whioh  bad 
been  adulterated  with  20  per  cent,  of  added  water,  and  which  was  deficient  in  butter  fat  to  the  extent  of 
60  per  cent.  The  defendants  were  further  summoned  for  haying  consigned  milk  to  the  same  workhooae 
on  the  22nd  ult.,  which  was  adulterated  with  14  per  cent,  of  added  water,  and  whioh  was  deficient  in 
butter  fat  to  the  extent  of  40  per  cent.  Mr.  Ricketts,  solicitor,  prosecuted.  Inspector  Bouoh  stated  that 
he  attended  the  St.  Pancras  Workhouse  on  the  eyening  of  Sunday,  the  1 8th  ult.,  and  awaited  the  arrival  of 
the  milk  supplied  to  the  institution  by  the  defendants,  who  were  the  contractors.  On  four  chums  arriving 
in  charge  of  a  man,  witness  took  a  pint  of  milk  from  one  of  the  chums,  placed  it  in  a  bottle,  and  after- 
wards submitted  it  to  Dr.  Stevenson,  public  analyst,  who  informed  him  that  the  milk  Contained  20  per 
cent,  of  added  water,  and  was  deficient  in  butter  fat  to  the  extent  of  60  per  cent.  Ho  stopped  eoxne 
more  milk  at  the  door  of  the  workhouse  again  on  May  22nd,  and  on  another  pint  of  milk  being  examined 
it  was  found  to  have  been  adulterated  with  14  per  cent,  of  added  water,  and  was  deficient  in  butter  fat 
to  the  extent  of  40  per  cent.  The  manager  to  the  company,  who  said  he  managed  the  business  for  Mr. 
Arnold  Goldie,  made  the  defence  that  the  company  sold  the  milk  as  they  received  it  from  the  country. 
Mr.  Barstow  said  this  was  a  very  bad  offence,  and  he  should  impose  the  highest  penalty.  He  ordered 
the  defendants  to  pay  a  fine  of  £20  on  each  summons,  or  £40  in  all,  and  costs. 

Impobtant  Judoxent  undeb  the  Adultebatiok  of  Food  Act. — In  the  Exchequer  Division,  on 
Monday,  before  Mr.  Baron  Dowse  and  Mr.  Justice  Andrews,  judgment  was  given  in  two  cases  stated  for 
the  opinion  of  the  Court  by  the  magistrates  at  Enniskillen  Petty  Sessions,  consequent  on  their  conviction 
of  Noble  Hilliard  and  another  at  the  prosecution  of  the  Enniskillen  Board  of  Guardians  for  having  sup* 
plied  to  the  workhouse  buttermilk  and  milk  adulterated  with  water.  The  defendants  were  contractoni, 
and  when  the  milk  was  delivered  at  the  workhouse  the  master  took  a  sample  whioh  he  diyided  into  three 
parts,  one  of  which  he  returned,  another  he  gave  to  defendant's  messenger,  and  the  third  he  enclosed  in 
a  box,  with  the  name  Noble  Hilliard  upon  it,  and  sent  it  by  rail  to  Dr.  Cameron,  for  analysis.  On  Dr. 
Cameron's  certificate  the  magistrates  were  satisfied  that  the  milk  was  adulterated,  and  they  consequently 
convicted  the  defendant.  Two  objections  were  taken  by  Mr.  Irwin,  solicitor  for  the  defendant — first, 
that  the  sample  forwarded  to  Dr.  Cameron  ought  to  haye  been  sent  by  registered  letter,  as  he  resided 
more  than  two  miles  distant,  and  therefore  there  was  not  sufficient  evidence  to  satisfy  the  magistrate  that 
the  milk  analysed  was  that  deliyerod  by  the  defendant ;  and  second,  that  the  delivery  was  complete,  and 
the  milk  had  passed  out  of  the  defendtuit's  control.  Both  objections  were  overraled  by  the  magistrates 
Baron  Dowse,  in  delivering  judgment,  did  not  attach  much  weight  to  the  objections  raised  at  Petty  Ses* 
sions,  and  said  Mr.  Hart,  who  had  argued  the  case  with  ability,  had  raised  five  points  here.  First,  that  there 
was  no  purchase  at  all  under  the  statute,  li  that  was  true  the  whole  jurisdiction  failed.  A  second  oon- 
tention  was  that  section  14  of  the  Act  of  1875  governed  the  case  completely ,  and  that  proper  notice  of  the 
intention  to  analyse  was  not  given  as  prescribed  by  that  section,  and  it  was  a  condition  precedent  to  suc- 
cess in  the  prosecution.  The  other  x>oints  were  as  to  the  identity  of  the  sample,  and  that  the  Board  of 
Guardians  could  not  maintain  the  prosecution  as  being  a  Corporation  and  not  a  person.  But  the  main 
and  central  point  in  the  case  was  whether  the  proceedings  were  governed  in  an  essential  degree  by  section 
14  ;  because,  if  so,  it  would  be  difficult  to  say  that  Mr.  Hart's  argument  was  not  right.  The  way 
the  argument  was  used  was  by  traversing  all  the  points  he  made.  In  his  (the  leamed  judge's)  opinion 
the  judge  relied  on  for  the  defendant  in  the  case  of  Parson  v.  the  Birmingham  Daiiy  Company  ought 
not  to  be  followed.  He  agreed  that  the  section  was  not  confined  to  public  officers,  but  referred  to  every 
purchaser  who  purchased  with  the  intention  to  analyse ;  but  he  did  not  consider  that  the  section  governed 
th6  entire  Act  of  Parliament.  H  a  man  purchased  an  article  of  food  in  contravention  of  section  6,  he 
could  within  a  reasonable  time  have  it  analysed.  The  other  points  made  he  overruled,  and  held  that  the 
magistrates'  decision  was  right,  and  ought  to  be  affirmed  with  costs.    Mr.  Justice  Andrews  concurred. 

BOOKS,  &c.,  RECEIVED. 
The  Chemist  and  Draggist ;  The  Brewers'  Guardian  ;  The  British  Medical  Journal ;  The  Pharma- 
ceutical Journal ;  The  Sanitary  Record  ;  The  Miller ;  The  Pro\'i8ioner ;  The  Practitioner ;  New  Remedies ; 
Proceedings  of  the  American  Chemical  Society  ;  The  Inventors'  Record ;  New  York  Public  Health  ; 
The  Scientific  American ;  Society  of  Arts  Journal ;  Sanitary  Engineer  of  New  York ;  Cowkeeper  and  , 
Dairyman's  Journal ;  Sugar  Cane ;  Coimtry  Brewers'  Gazette ;  The  Medical  Record ;  The  Grocprs* 
Gazette ;  London  Water  Supply,  by  Crookes,  Odling  and  Tidy ;  Chemical  Review  ;  Independent  Oil 
and  Drug  Journal  and  Paint  Review  ;  Science  Monthly ;  Journal  of  the  Society  of  Chemical  Industry  ; 
The  Law  of  Adulteration,  by  Herbert. 
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Recoonising  the  great  interest  felt  by  all  analysts  in  the  Conference  upon  the  Subject  of 
**  Food  Adulteration  and  Analysisy"  held  the  week  before  last  at  the  Health  Ezhilntion, 
we  have  gone  to  the  expense  of  securing  a  verbaHm  shorthand  report  of  the  proceedings. 
We  have  made  no  attempt  to  in  any  way  summarise  the  remarks  of  the  speakers,  or  to 
suppress  such  portions  of  the  discussion  as  do  not  coincide  with  our  views,  merely  referring 
to  them  as  "  flippant  '*  or  *'  loose  "  remarks  (which  has  been  done  by  certain  special  journals), 
but  we  give  the  whole,  as  actually  spoken,  both  for  and  against  the  present  state  of  the  law. 
It  not  being  desirable  that  the  siza  of  any  particular  volume  of  the  Analyst  should  be 
increased  and  placed  out  of  uniformity  with  past  years,  we  have,  to  bring  such  a  mass  of 
matter  within  reasonable  limitSi  printed  the  whole  in  smaller  type  than  usual.  Even  then 
it  has  been  found  impossible  to  include  the  whole  in  one  number,  and  the  remainder  of 
the  second  day's  proceedings  will  be  given  in  our  September  number,  when  we  hope  there 
will  be  space  enough  to  finish  the  whole.  The  importance  of  publishing  as  mudiaspossiUa 
this  month  must  be  our  excuse  for  omitting  all  legal  reports  from  the  present  number  of 
the  Analyst.  

PROCEEDINGS  OF  THE  CONFERENCE  ON  FOOD  ADULTERATION  AND 
ANALYSIS  HELD  AT  THE  INTERNATIONAL  HEALTH  EXHIBITION 
ON   14th  JULY,  1884. 

Tbb  Pbesident  (Dr.  Odling)  opened  the  Conference,  and  said:  The  Executive  Committee  had  invited 
the  Institute  of  Chemistry,  over  Mhich  I  have  the  honour  to  preside,  to  hold  a  Conference  on  the 
important  subject  of  the  adulteration  of  food,  and  the  means  of  analy^  of  food.  We  hope  on  a 
subject  of  this  kind,  to  which  so  much  attention  has  been  paid  on  the  part  of  so  many  eminently 
qualified  to  treat  the  question,  that  a  discussion  of  considerable  interest  may  arise,  and  that  some  good 
in  the  way  of  increase  of  knowledge  as  to  the  points  of  difficulty  may  be  arrived  at.  We  have  the 
benefit  of  the  presence  and  co-operation  of  a  considerable  number  of  gentlemen  who  occupy  the 
important  position  of  public  analysts,  and  we  hope  from  them  to  derive  a  considerable  amount  of 
information  bearing  on  the  subject,  and  in  the  undertaking  we  are  fortunate  in  having  the  services  of 
Dr.  Bell,'  of  the  Laboratory  of  Somerset  House,  who  has  taken  the  trouble  to  prepare  a  paper,  taking 
the  subject  all  round  in  its  general  bearings.  He  then  called  upon  Dr.  Bell,  who  aelivered  the 
following  address: — 

FOOD    ADULTERATION    AND   ANALYSIS. 

By  Dr.  Jaues  Bbll,  F.B.S. 

At>VLTBB4TlON,  in  its  widest  sense,  may  be  described  as  the  act  of  debasing  articles  for  pecuniary 
profit  by  intentionally  adding  thereto  an  inferior  substance,  or  by  taking  therefrom  some  valuable 
constituent ;  and  it  may  also  be  said  to  include  the  falsification  of  inferior  articles  by  imparting  to 
them  the  known  appearance  of  commodities  of  superior  quality. 

Th^  evils  of  adulteration  may  be  viewed  either  from  a  sanitary,  moral,  or  pecuniary  standpoint, 
and  ii  is  no  doubt  chiefly  in  its  relation  to  the  health  of  the  people  that  the  subject  of  Food 
Adulteration  and  Analysis  has  been  diosen  for  a  Conference  in  connection  with  this  .Exhibition. 

Of  tl^  sanitary  ^vils  of  the  adulteration  of  food  there  cannot  be  the  faintest  doubt,  and  even  on 
this  ground  alone  the  practice  merits  the  severest  condemnation.  This  is  the  case  when  the  substance 
added  merely  reduces  the  nutritive  value  or  characteristic  property  of  the  food,  but  the  offenoe 
becomies  highly  criminal  when  the  adulterant  also  possesses  properties  injurious  to  health. 
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The  moral  aspect  of  this  queitioii  ihonld  never  be  lost  sig^t  of.  Ko  man  can  oontinnonslj 
practise  deception  without  losing  self-remct,  and,  also,  when  detected  and  exposed,  the  respect  of 
tiis  fellow-citizens.  Moreover,  in  snch  cudunstaiioeB,  a  feeling  of  nncertainty  on  the  part  of  tlie 
bnyer  is  created,  and  his  first  idea  on  the  receipt  of  a  commodity  of  somewhat  lower  qiialitj  thaa 
usual  is  that  it  must  be  adolteiated.  The  honest  vendor  thus  shares  with  the  dishonest  one  tba 
general  penalty  of  sospiciot,  an^  the  transactions  of  nearly  all  dealers  in  articles  of  food  are  viewed 
with  distrust. 

But  it  is  from  the  pecuniary  standpoint  that  the  question  is  most  often  viewed  by  the  general 
public,  for  the  primary  cause  of  adulteration  is  a  desire  for  unjust  gain,  to  be  obtained  either  at  the 
expense  of  consumers,  or  by  taking  un&ir  advantage  of  competitors  in  trade. 

If  the  adulterated  article  is  sold  at  the  ordinary  price  of  the  eenuine  commodity,  the  customer 
is  robbed  of  the  amount  represented  by  the  diminished  value ;  whereas,  if  it  be  sold  as  genuine. 
though  at  a  proportionate  reduction  in  porioe,  the  unfeur  competition  tends  either  to  seriously  injure 
their  honestly-disposed  rivals  In  trade,  or,  what  is  but  too  often  the  case,  to  drive  them  into  a  similar 
course.  Attempts  have  sometimes  been  made  to  estimate  roughly  the  amount  of  pecuniary  loss 
suffered  by  consumers  owing  to  the  adulteration  of  different  articles  of  food,  but,  for  my  part,  I  have 
never  been  able  to  see  that  any  reliable  data  were  obtainable  upon  which  to  form  even  the  rudest 
approximate  estimate. 

The  practice  of  adulteration  is  by  no  means  of  modem  date,  but  has  existed,  more  or  less,  from 
time  immemorial.  There  is  evidence  that  it  was  practised  by  the  Greeks  and  Romans,  and  it  has 
probably  been  co-existent  with  the  development  of  commerce. 

The  earliest  enactments  in  this  country  in  reference  to  food  appear  to  have  had  a  much  wider 
scope  than  those  of  recent  years,  for  they  embraced  the  quality  as  well  as  the  genuineness  of  the 
article,  and  dealers  in  foods  or  drinks  which,  from  whatever  cause,  were  considered  as  unwhotoeome, 
were  fined  once  or  oftener,  and  then,  if  found  incorrigible,  were  condemned  to  bodily  punishment. 
The  first  enactment  on  the  Statute  Book  is  the  66  Henry  IIL,  cap.  6,  passed  in  1966.  Under  this 
and  subsequent  statutes  or  **  Assises,*'  the  baker  was  to  be  punished  if  he  sold  bread  lig^t  in  we|giit, 
or  made  from  unsound  wheat,  or  at  too  high  a  price  in  relation  to  that  of  wheat ;  the  brewer  if  he 
was  not  sufficiently  liberal  with  his  malt  in  proportion  to  the  price  of  barley ;  the  beer-retailer  if  he 
sold  ale  drugged  or  short  in  measure ;  the  vintner,  if  his  wine  was  drugged,  corrupted,  or  unwhole- 
some ;  and  the  butcher.  If  he  sold  diseased  meat. 

When  we  consider  the  difficulty  which  at  the  present  time  we  experience  even  with  increased 
knowledge  and  appliances  in  suppressing  adulteration,  it  is  not  to  be  wondered  at  that  the  machinery 
of  those  days  failed  to  put  an  end  to  the  evils  complained  of. 

With  &e  exception  of  one  or  two  Acts  relating  to  the  adulteration  of  bread,  all  the  legislation 
upon  articles  of  food  from  the  time  of  George  L  to  the  year  1860,  had  reference  to  the  protection  of 
the  revenue,  and  therefore  only  indirectly  guarded  the  health  or  pocket  of  the  consumer.  The  Aots 
within  this  period  related  principally  to  tea.  coffee,  beer  and  pmrter ;  and,  if  we  are  to  place  may 
reliance  upon  ^e  words  of  an  Act  of  Parliament,  the  adulteration  of  tea  a  hundred  years  ago  must  hate 
attained  very  alarming  proportions.  The  Act,  17  Geo.  III.,  cap,  11,  states  that  great  quantities  of  sloe 
leaves,  and  leaves  of  ash,  elder,  and  other  trees  and  shrubs  were  then  being  manufactured  and  sold 
in  imitation  of  tea,  to  the  injury  and  destruction  of  great  quantities  of  timber,  woods,  and 
underwoods. 

In  the  year  1851  there  was  considerable  agitation  amongst  planters  and  others  interested  in  the 
production  and  sale  of  coffee,  in  consequence  of  the  falling  off  in  the  consumption  of  that  artide 
caused  by  its  wholesale  admixture,  as  permitted  l^  Treasury  Minute,  with  chicory.  Petitions  vrere 
presented  to  both  Houses  of  Parliament  on  the  subject,  and  it  was  perhaps  the  general  attention 
directed  at  that  time  to  this  matter  which  induced  the  proprietors  of  the  Lancet  to  perform  a  pubUc 
service  of  the  highest  value.  In  1851  and  several  following  years,  at  their  own  expense,  th^ 
instituted  an  extensive  inquiry  into  the  character  of  the  fbod.  drink,  and  drugs  sold  in  London,  and 
engaged  chemical  and  microscopical  analysts  for  that  purpose.    The  results  showed  that  adulteration 

gre^'ailed  to  an  alarming  extent,  and  that  in  many  cases  the  adulterants  were  of  a  nature  highly 
ijurious  to  health.  The  Editor  of  the  Lanttet  showed  his  confidence  in  the  analysts  employed 
by  publishing  in  that  journal  the  results  of  the  analyses,  whether  favourable  or  otherwise,  together 
with  the  name  and  address  of  the  vendor.  The  increased  public  attention  thus  caused,  resulted  fai 
an  inquiry  by  a  Select  Conmiittee  of  the  House  of  Ck)mmons  m  1855,  which  reported  that  adnltemtkm 
of  food,  drink,  and  drugs  was  very  prevalent,  and  that  some  of  the  adulterants  used  were  of  a 
poisonous  nature.  Following  upon  that  report,  and  as  a  consequence  thereof,  the  first  general  Act 
in  this  country  was  passed  in  the  year  1860.  This  Act  may  have  exerdsed  to  some  extent  a  deterrent 
effect,  but  be^rond  this  the  practical  outcome  of  it  was  but  small,  fbr  the  appointment  of  analysts 
was  permissive,  and  the  obtaining  of  samples  for  analysis  was  left  to  private  purchasers.  Another 
Act  was  passed  in  1872,  extending  the  right  of  appointing  analysts  to  borouglis  having  separate 
police  establishments,  but  still  left  such  appointments  optional.  A  most  important  provisioti, 
however,  was  made  ftv  the  purchase  of  samples  hy  local  officials,  and  the  right  was  given  to  private 
purchasers  to  have  samples  analysed  on  payment  of  a  small  fee. 

The  adoption  of  the  Acts  of  1860  and  1872  was  by  no  means  general,  hut  was  principally  confined  to 
London  and  the  large  towns ;  and  even  where  adopted,  the  acnon  taken  was  often  of  a  very  restricted 
character.  The  prosecutions  which  ensued,  however,  were  sufficiently  numerous  to  cause  a  general 
outcry  from  tradesmen  about  alleged  miscarriages  of  justice ;  and  in  answer  to  petitions  from  most  of 
the  large  towns,  the  Government  decided  to  appoint  another  Select  Committee  of  the  House  of 
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Commons  to  inquire  into  the  working  of  tbeee  Aots.  This  .Committee,  r^)orted  that  while 
the  Act«  had  done  mnch  good,  they  bad  likewise  done  considerable  injnry,  as  many  heavy 
and  undeserved  penalties  hful  been  inflicted  upon  respectable  tradesmen,  and  that  snch  injury 
bad  arisen  partly  from  the  want  of  a  clear  understanding  as  to  what  oonstitutes  adulteration, 
and  partly  from  the  oonflioting  opinions  and  inexperience  of  the  analysts  employed,  some  of 
whom  appeared  to  have  evinced  a  great  want  of  discretion.  It  was  recommended'  that  the 
Acts  of  1860  and  1872  should  be  repealed,  and  that  a  new,  extended,  and  compulsory  Act  should  be 
substituted  for  them.  -Tb^  chief  amen^ents  suggested  were  the  inclusion  of  the  fraudulent 
abstraction  of  an  important  property  of  any  commodity,  such  as  the  removal  of  cream  from  milk,  as  a 
punishable  offence ;  the  examination  of  tea  on  importation  ;  better  regulations  for  obtaining  ramples, 
and  for  securing  the  appointMent  of  qualified  food  analysts.  To  meet  an  important  want  provision 
was  also  made  for  obtaining  an  independent  analysis  in  case  of  dispute. 

A  great  improvement  had  evidently  taken  place  since  the  previous  Parliamentary  Committee  had 
sat  in  1855,  especially,  in  regard  to  the  deleterious  nature  of  adulterants  used,  for  this  Committee 
concluded  their  Report'  by  expressing  their  belief  that  it  will  afford  some  consolation  to  the  public  that 
in  the  matter  of  adulteration,  they  are  cheated  rather  tt^n  pouoned ;  and  that  if  deleterious  substances 
are  occasionally  used  for  the  purposes  of  adulteration,  they  are  used  in  such  minute  quantities  as  to 
be  comparatively  harmless.  Further,  as  a  matter  of  policy,  they  pointed  out  that  they  did  not 
consider  that  Parliament  desired  needlessly  to  hamper  or  fetter  trade,  still  less  to  interfere  between 
the  buyer  and  seller  with  the  view  of  regulating  prices,  or  attempting  to  assist  the  consumer  in 
asoertaining  the  real  money  value  of  any  marketable  commodity. 

Upon  the  lines  indicated  in  this  Report  was  framed  the  Bill  which  passed  into  law  as  the  Sale  of 
Food  and  Drugs  Act,  1875,  and  which  is  the  Act  now  in  force,  though  amended  in  some  respects  by  the 
Bale  of  Food  and  Drugs  Amendment  Act,  1879.  I  shall  now  pass  on  to  consider,  1st,  the  object  of  these 
Acts ;  2nd,  the  machinery  provided  for  attaining  that  object ;  3rd,  how  far  the  Acts  have  succeeded ; 
and,  4tb,  analysis  in  relation  to  adulteration. 

The  title  of  the  Act  of  1875  states  that  it  is  **to  make  better  provision  for  the  Sale  of  Food  and 
Drugs  in  a  pure  state."  Although  expressly  intended  to  suppress  adulteration  in  food,  drink,  and 
drugs,  the  word  **  adulterant "  or  "  adulteration  "  does  not  occur  in  any  of  the  clauses,  for  the  reason, 
I  believe,  that  no  definition  of  these  terms  could  be  framed  to  meet  all  practical  requirements.  The 
sale  of  mixtures  is  freely  allowed,  provided  that  the  nature  of  the  commodity  sold  is  brought  to  the 
notice  of  the  purchaser  before  the  sale  is  completed,  so  that  if  necessary  it  may  be  declined,  and  that 
no  ingredient  has  been  added  so  as  to  render  the  article  injurious  to  health. 

The  fundamental  idea  of  the  Act  is  found  in  section  6,  which  enacts  that  **  no  person  shall  sell  to 
the  prejudice  of  the  purchaser  any  article  of  food,  or  any  drug,  which  is  not  of  the  nature,  substance, 
and  quality  of  the  article  demanded  by  such  purchaser."  Here  is  a  clause  capable  of  a  very  wide 
definition,  but  I  think  the  spirit  of  the  section  is  fairly  expressed  by  Mr.  Justice  Mellor  in  delivering 
judgment  in  the  Appeal  Case  of  Hoyle  r.  Hitchman,  when  he  says,  **  The  offence  intended  to  be 
prevented  by  the  Act  was  the  fraudulent  sale  of  articles  adulterated  by  the  admixture  of  foreign 
substances  which  would  necessarily  be  to  the  prejudice  of  the  purchaser,  and  those  words  were  inserted 
only  to  require  that  such  adulteration  should  be  shown  to  have  been  made ;  '*  and  further,  **  if  the 
purchaser  asks  for  a  certain  article,  and  gets  an  article  which,  by  reason  of  some  admixture  of  a 
foreign  article,  is  not  of  the  nature  or  quality  of  the  article  he  asks  for,  he  is  necessarily  prejudiced.** 

It  would  thus  appear  that  for  a  purchaser  to  be  prejudiced  within  the  meaning  of  this  clause,  it  Is 
necessary  that  the  article  sold  should  contain  some  admixture  of  a  foreign  substance  not  specified  at 
the  time  of  sale ;  and  therefore  that  the  purchaser  is  not  legally  prejudiced  when  the  article  sold  is  of 
low  quality  but  genuine.  This  view  will  be  found  confirmed  in  the  twelfth  Report  of  the  Local 
Government  Board,  in  which  it  is  stated  that  *'  the  Sale  of  Food  and  Drugs  Acts  are  not  designed  to 
prevent  the  sale  of  poor  articles,  but  that  of  adulterated  articles.**  It  has  been  urged  that  samples 
should  be  judged  by  those  of  average  quality,  which  the  purchaser  might  reasonably  expect  to  get : 
but  this  was  evidently  not  the  view  of  our  legislators,  for  Parliament  deliberately  abstained  fiom 
fixing  limits  of  quality  for  natural  products,  whether  in  a  raw  or  prepared  state. 

I  come  now  to  the  means  provided  for  suppressing  the  adulteration  of  food.  The  Local  Authorities 
of  each  city,  metropolitan  district,  county,  or  borough  throughout  the  United  Kingdom,  have  now  the 
power  to  appoint  inspectors  and  duly  qualified  analysts  for  the  purchase  and  analysis  of  samples,  and 
should  they  not  appoint  an  analyst  voluntarily,  they  are  required  by  the  Act  to  do  so  when  called  upon 
by  the  Looed  Government  Board  in  England,  or  a  corresponding  authority  in  Scotland  and  Ireland. 
When  any  sample  purchased,  according  to  the  provisions  of  the  Act,  is  found  adulterated,  the  vendor 
can  be  summoned  before  a  magistrate,  and  on  conviction  fined  in  a  sum  not  exceeding  £20  where  the 
adulteration  is  simply  to  the  prejudice  of  the  purchaser.  When,  however,  the  adulterant  renders  the 
article  injurious  to  health,  the  maximum  penalty  is  ;£50  for  a  first  offence,  and  six  months*  imprisonment 
subsequent  convictions. 

On  payment  of  a  fee  not  exceeding  10s.  6d.,  a  private  jpurchaser  may  have  any  article  analysed  by 
the  pnbfic  analyst,  and,  if  found  adulterated,  the  vendor,  if  the  provisions  of  the  Act  have  been  com- 
plied with,  may  be  prosecuted  and  fined  as  if  the  purchase  had  been  made  by  the  inspector.  The 
requisite  official  machinery  has  not  been  provided  in  all  places,  and  the  Local  Government  Board  do 
not  appear  to  have  power  to  enforce  the  appointment  of  inspectors,  nor  the  purchase  of  a  sufficient 
number  of  samples  to  ensure  the  efficient  working  of  the  Act. 

I  find,  on  inquixy,  that  though  analysts  have  been  appointed  for  most  places  in  England  and 
Wales,  there  were  no  fewer  thansixty*three  boroughs  and  three  counties  in  which  no  samples  whatever 
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were  analysed  during  the  year  1883,  and  in  many  other  places  the  number  analysed  was  verr  small. 

In  Scotland,  oat  of  thirty-two  coanties  only  seven  nave  yet  appointed  analysts,  and  of  these  two 
have  had  no  samples  examined  for  six  years,  while  a  third  has  only  bad  one  sample,  and  a  fourth  only 
three  samples  analysed  during  the  last  three  years.  Of  167  royal  and  police  boroughs,  thirty  haTc 
appointed  analysts,  thus  showmg  only  thirty-seven  appointments  for  the  whole  of  Scotland  out  of  a 
possible  total  of  199,  or  about  one  in  five. 

In  striidng  contrast  to  Scotland  is  Ireland,  where  an  analyst  has  been  appointed  for  every  place 
except  one  borough  and  one  county. 

In  considering  some  of  the  general  results  which  have  been  obtained  by  the  working  of  these  Acts 
it  would  manifestly  be  unfair  to  institute  a  comparison  between  the  years  prior  and  subsequent  to  the 
Act  of  1879,  which  laid  down  minimum  strengths  for  spirits,  so  I  confine  my  statistics  to  the  last  three 
years  for  which  returns  have  been  Issued  by  the  Local  Government  Board.  I  regret  that  I  have  been 
unable  to  obtain  complete  returns  for  Scotland  and  Ireland,  so  the  following  data  for  the  years  1880, 
1881,  and  1882,  showing  the  total  number  of  samples  analysed  in  each  year,  with  the  percentage  of 
samples  reported  as  adulterated,  refer  to  England  and  Wales  only. 

Total  Number  of  Percentage  Reported 
Year.                                Samples  Analysed.  Adulterated. 

1880  17,673  15-7 

1881  17,823  14-6 

1882  19,439  15*0 

The  percentage  of  samples  found  adulterated  varies,  as  might  be  expected,  sonjewhat  from  year  to 
year  in  the  various  commodities ;  but  on  the  whole,  and  so  far  as  these  returns  show,  it  is  practically 
stationary. 

These  are  the  only  data  available,  so  far  as  I  know ;  and  valuable  as  they  are  for  comparison  f ^om 
year  to  year,  there  are  several  reasons  why  they  afford  only  a  roughly  approximate  idea  of  the  extent 
to  which  adulteration  is  practised  in  this  country.  On  the  one  hand,  the  samples  are  nearly  all  pur- 
chased by  inspectors,  many  of  whom  are  personally  known  to  the  tradesmen, — the  object  for  which  the 
purchases  are  made  being ^rfectly  well  understood ; — whilst  some  districts  throughout  the  country 
are  inadequately,  if  at  all  represented.  On  the  other  hand,  a  large  number  of  samples  are  returned  as 
adulterated  where  the  amdunt  is  so  small  that  no  proceedings  are  instituted ;  and  to  these  may  be 
added  samples  of  which  adequate  notice  of  admixture  had  been  given  at  the  time  of  purchase,  and 
also  samples  of  Impure  well-waters,  which  are  sometimes  classed  as  adulterated.  I  may  also  menGon 
that  of  528  samples  purchased  by  private  individuals  in  one  year,  the  percentage  found  adulterated 
was  26,  as  compared  with  only  14*6  per  cent,  in  the  samples  purchased  by  the  official  inspectors  during 
the  same  year ;  but  this  may  partly  be  accounted  for  by  the  fact  that  a  private  purchaser  has  generally 
good  grounds  for  suspecting  adulteration  before  going  to  the  trouble  and  expense  of  having  the  article 
analysed.  The  small  number  of  samples  submitted  for  analysis  by  private  purchasers  has  been  more 
than  once  commented  upon  by  the  Local  Government  Board,  and  shows,  I  think,  that  the  expense  of 
the  analysis,  together  with  the  trouble  involved  in  the  event  of  a  prosecution,  are  more  than  private 
individuals  are  willing  to  bear.  Perhaps  this  is  not  surprising  when  it  is  considered  how  small  an 
amount  individually  they  have  at  stake,  and  how  readily  they  can,  when  dissatisfied,  change  their 
tradesmen. 

The  working  classes,  especially,  who  form  the  bulk  of  the  population,  and  are  the  greats 
sufferers  from  adulteration,  can  hardly  be  expected  to  take  action  on  their  own  account  if  only  by 
reason  of  the  expense  ;  but  there  is  often  the  further  impediment  of  the  analyst  being  many  miles 
away,  and  doubtless  in  such  cases  his  name  and  address  are  not  alwayB  generally  known. 

It  is  much  to  be  regretted  that  an  evident  unwillingness  has  been  found  on  the  part  of  some  local 
authorities  to  bring  these  Adulteration  Acts  into  operation.  The  Acts  are  practically  a  dead  letter  in 
some  districts  even  where  nominally  complied  with,  owing  to  the  small  number  of  samples  purchased, 
or  the  conditions  under  which  the  purchases  arc  made.  In  the  twelfth  Report  of  the  Local  Government 
Board  it  is  stated,  that  in  some  cases  **  scarcely  any  attempt  is  made  to  conceal  the  official  character 
of  the  buyers,  or  the  purpose  for  which  they  arc  buying ;  **  and  the  Board  add,  what  must  be  perfectly 
obvious,  *'  that  unless  the  samples  obtained  by  the  inspector  are  of  the  quality  ordinarily  sold  to  the 
public,  the  objeot  of  the  purchase  is  frustrated.'' 

In  some  districts  the  local  authorities  have  been  much  discouraged  by  the  small  fines  imposed  by 
the  magistrates,  even  when  the  offence  has  been  committed  more  than  once.  There  can  be  little 
inducement  for  them  to  carry  out  these  Acts  energetically  when  they  find  that  after  going  to  all  the 
expense  and  trouble  of  the  purchase  and  analysis  of  samples,  and  taking  the  necessary  legal  proceedings 
against  a  fraudulent  tradesman,  the  heinousness  of  his  offence  is  assessed  by  the  magistrates  at  such 
a  trifling  sum  as  cannot  in  any  view  be  held  to  be  a  deterrent  penalty,  but  one  readily  covered  by  the 
illegitimate  nrofits  of  a  few  days. 

The  tendency  in  recent  years  has  been  to  place  increased  discretionary  power  in  the  hands  of 
magistrates.  For  many  years  prior  to  1879,  their  discretion  in  matters  of  fines  in  Revenue  cases  was 
limited  to  reducing  penalties  to  not  less  than  one-fourth  of  the  amount  named  in  the  Act.  By  the 
Summary  Jurisdiction  Act  of  1879,  however,  they  were  given  full  discretionary  power  in  first  offences, 
but  the  former  restriction  remains  in  force  for  second  and  subsequent  offences.  Some  such  regulatioa 
may  be  found  desirable  under  the  Sale  of  Food  and  Drugs  Acts,  especially  in  cases  where  the  vendor 
is  the  actual  adulterator. 

In  discussing  the  relation  of  analysis  to  adulteration,  it  is  not  my  intention  to  review  the  vaiidus 


THE  ANALYST.  137 


methods  of  analysis,  but  merely  to  refer  briefly  to  some  of  the  analytical  difficulties  experienced  in 
dealing  with  the  subject.  When  the  adulterant  differs  chemically  or  microscopically  from  the  article 
to  which  it  is  added,  as  when  alum  is  added  to  flour  or  bread,  or  wheat  flour  to  mustard,  the  detection 
of  the  adulterant  is  only  dependent  upon  the  skill  and  experience  of  the  analyst.  But  when  the 
adulterant  is  similar  in  character  to,  or  identical  with,  one  of  the  constituents  of  the  article  to  which 
it  is  added,  we  are  met  at  the  outset  with  a  formidable  obstacle  in  the  fact  that  natural  poroducts  of 
all  kinds  vary  greatly  both  in  composition  and  quality,  and  the  problem  presented  for  solution  is  then 
whether  lowness  of  quality  is  due  to  natural  poverty  or  to  adulteration.  . 

There  are  butters,  for  instance,  so  rich  in  quality  that  they  would  admit  of  a  large  addition  of 
foreign  fat,  and  still  yield  analytical  results  within  the  limits  of  genuine,  but  poor,  butter.  Again, 
it  is  well  known  that  the  milk  yielded  by  some  cows  is  of  so  low  a  quality  as  not  to  be  equal  to  that 
from  other  cows  with  a  large  proportion  of  added  water.  Further,  there  are  some  teas  which, 
regarded  from  whatever  test  of  quality  we  may  apply,  are  so  rich  that  they  will  bear  a  considerable 
admixture  of  pulially  exhausted  tea-leaves  and  still  yield  results  equal  to  those  from  other  poorer, 
but  yet  genuine,  teas.  This  is  the  difficulty  which,  more  than  all  others  of  a  scientific  nature,  stands, 
and  I  fear  will  continue  to  stand,  in  the  way  of  the  entire  suppression  of  adulteration. 

Unfortunately,  the  history  of  food  analysis  shows  that  this  difficulty  in  dealing  with  natural 
products  has  been  increased  to  some  extent  by  the  adoption  of  diJSerent  processes  of  analysis,  which, 
in  the  hands  of  various  chemists,  have  yielded  results  differing  so  materially  as  to  lead  to  contrary 
opinions  upon  the  same  sample.  To  my  mind,  it  is  therefore  most  important  that  whatever  analytical 
process  is  used,  it  should  yield  absolute,  and  not  comparative,  results. 

There  are,  however,  occasions  on  which  differences  of  opinion  between  analysts  may  be  expected 
to  arise,  as,  for  instance,  when  the  microscope  has  to  be  depended  upon  for  the  detection  and 
estimation  of  the  adulterant.  Any  want  of  concord  between  analysts  in  respect  to  their  estimate  of 
the  pEoportion  oC  adulteration  in  such  cases  as  the  presence  of  barlev-meal  in  oatmeal,  or  rice  flour 
in  ground  ginger,  should  not  be  made  too  much  of,  as  the  certain  proof  of  admixture  is  the  main  thing 
to  be  desired,  and  it  can  make  but  little  difference  whether  the  percentage  of  the  adulterant  be 
returned,  say,  as  16  or  20  per  cent. 

It  is  frequently  urged  that  certain  <*  limits,"  founded  upon  the  analyses  of  samples  of  average 
quality,  should  be  laid  down  and  legalised  for  natural  prodi^cts,  below  which  such  products  should 
be  deemed  to  be  not  "of  the  nature,  substance,  or  quality  of  the  article  demanded,"  but  the 
adoption  of  suoh  **  limits '^  might  lead  to  grave  difficulties.  It  is  the  opinion  of  practical  men  that 
it  would  be  unwise  to  adopt  any  legislative  measure  with  respect  to  limits  of  quality  which  would 
tend  to  discourage  production,  and  Sminish  the  supply  of  any  article  of  food.  It  would  manifestly 
ba  an  economic  blunder,  if,  for  instance,  in  order  to  raise  the  quality  of  x^Uk  by  one  half  of 
1  per  cent,  on  the  non-fatty  solids,  the  actual  production  were  to  be  diminished  by  10  per  cent,  in 
quantity. 

FoUowing  these  views,  it  may  be  of  interest  to  particularise  some  pf  the  principal  articles  of  food, 
and  the  results  of  the  analyses  of  samples  under  the  Adulteration  Acts  of  1875  and  1879.  I  have 
taken  the  data  from  the  Local  Government  Board's  Beports,  founded  upon  Returns  make  by  the 
Public  Analysts,  and  of  which  an  able  Summary  for  the  five  years,  1878  to  1882,  will  be  found  in  a 
valuable  **  Handbook  on  the  Law  of  Adulteration,"  by  Thomas  Herbert,  published  by  Knight  and  Co., 
of  Fleet  Street. 

Jtfi2ib.— Beginning  with  milk,  we  find  that  it  differs  from  most  other  natural  food  products  in  that 
it  is  sold  to  the  public,  and,  as  a  rule,  consumed,  in  its  natural  state ;  also  in  that  it  is  difficult,  from 
a  general  inspection  of  its  appearance,  or  from  its  taste  or  smell,  to  form  a  fair  idea  of  its  quality ; 
and  further,  in  that  within  the  same  town  or  district  it  is  mostly  sold  at  a  uniform  price,  except  in 
special  cases  for  nursery  purposes. 

The  judging  of  the  quality  of  milk  may  therefore  be  considered  to  be  largely  dependent  on  analysis, 
and  having  regard  to  the  facility  with  which  it  can  be  adulterated,  the  public  require  a  greater 
amount  of  assistance  in  order  to  secure  a  supply  of  genuine  milk,  than  they  do  in  the  case  of  almost 
any  other  article  of  food.  I  have  little  doubt  that  in  course  of  time,  with  the  increasing  means  of 
education,  the  public  will  become  more  skilful  in  judging  of  the  quality  of  milk  and  other  com- 
moditiee,  and  will  be  able  frequently  to  detect  those  instances  of  gross  adulteration  which  may  now 
pass  unobserved. 

The  range  of  quality  in  the  milks  obtained  from  healthy  and  well-fed  caws  is  very  considerable. 
Taking  the  non-fatty  solids  of  the  milk  as  a  criterion  of  value,  I  have  found  in  common  with  others 
that  the  percentage  varies — with  a  few  exceptions  on  either  extreme— from  8*2  to  10*8  per  cent.  It 
is  evident  that  a  milk  of  the  higher  value  might  be  subjected  to  a  good  deal  of  watering— about  25 
per  cent. — and  still  yield  the  results  obtained  from  tbe  poorer,  but  still  genuine,  milk. 

This  opening  to  sophistication  which  the  differences  in  the  quality  of  milk  permit,  is  not  less, 
but  even  exceed^  in  the  case  of  butter,  owing  to  the  greater  range  in  its  quaUty,  a  point  I  shall 
shortly  have  to  notice. 

For  a  long  time  it  was  contended  that  cows  which  gave  milk  containing  less  than  9  per 
cent  of  non-fktty  solids  were  either  diseased  or  starved,  but  this  notion  may  now  be  said  to  be 
dispelled,  for  the  more  the  matter  has  been  investigated  the  more  has  suoh  a  position  been  found 
untenable. 

Milk  yi^ds  very  variable  proportions  of  fat.  The  percentage  is  sometimes  as  low  as  3-2,  and 
oooaaionally  rises  to  as  high  as  6.  This  great  range  of  difference  affords  facilities  in  some  instances 
for  the  abstraction  of  part  of  the  cream,  and  unfortunately  renders  the  analysis  in  such  cases  of  but 
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This  addition  of  saccharine  matter  has  a  marked  tendency  to  obscure  the  naturally  harsh 
character  of  brandy,  and  to  cause  its  coarse  and  immature  nature  to  pass  unnoticed  by  the  poUk 
generally,  while  whisky  being  free  from  sugar  at  once  appeals  to  the  palate  in  cases  where  the  spirit 
is  of  a  new  or  fiery  character; 

That  the  circumstances  indicated  create  formidable  difficulties  in  the  application  of  cbemica. 
tests  to  brandy  suspected  to  contain  added  spirit  is  clearly  evidenced  from  the  fact  that  there  does 
not  appear  to  have  been  any  successful  prosecution  under  this  head  in  connection  with  the  Food 
and  Drugs  Act.  '  ' 

Beer. — This,  from  its  position  as  the  national  beverage  of  this  country,  is  of  especial  interest  and 
importance  in  its  relation  to  analysis  and  adulteration.  Prior  to  1847  beer  could  be  accurately  and 
legally  defined  as  a  fermented  beverage  prepared  from  malt  and  hops,  but  in  that  year  sugar  was 
allowed  to  be  used.  Fifteen  years  later,  namely,  in  1862,  the  hop  duty  was  abolished,  and  revalue 
interference  with  the  use  of  hop  substitutes  ceased ;  then,  in  1880,  the  malt  duty  was  removed,  and 
brewers  were  allowed  by  the  Beer  Act  of  that  year  to  use  any  materials  whatever  capable  of  being 
used  in  brewing.  Ther^  is  no  legal  limitation  as  to  the  strength  or  original  g^vity  of  beer,  nor 
as  to  the  degree  to  which  it  shaB  be  fermented,  or,  in  other  words,  the  proportion  of  alcohol  it 
shall  contain.  It  is,  therefore,  impossible  to  give  a  clear  and  concise  definition  of  what  beer 
ought  legally  to  be.  The  former  definition,  and  still  popular  idea,  that  it  is  a  fermented  beverage 
prepared  exclusively  from  malt  and  hops  is  neither  supported  by  revenue  law  nor  by  preaent  tcade 
practice,  for  there  may  now  be  legal  beer  without  either  one  or  the  other,  or  even  without  both. 

Under  what  circumstances  then  can  a  purchaser  of  beer  be  deemed  to  be  prejudiced  7  The  Local 
Government  Board  have  stated  that  "  it  would  seem  to  follow  from  decisions  in  the  High  Court  of 
Justice  that  a  purchaser  in  demanding  beer  must  be  held  to  mean  the  article  ordinarily  sold  under 
that  name,  and  that  it  would  be  to  his  prejudice  to  sell  him,  as  beer,  an  article  not  of  the  nature, 
substance,  and  quality  of  that  ordinarily  sold  as  such,  whether  containing  ingredients  injurious  to 
health  or  not."  It  is  not  easy  to  fix  a  basis  or  standard  of  quality  for  the  article  ordinarily  sold  as 
beer,  for  it  is  my  experience,  as  well  as  that  of  other  analysts,  that  even  in  the  same  town  the  money 
value  of  beer  sold  under  the  same  name,  and  at  the  same  price,  difiters  by  as  much  as  50  per  cent,  fxxun 
whatever  point  of  view  its  value  may  be  considered.  Suggestions  have  been  made  that,  as  in  the  case 
of  spirits,  minimum  limits  of  strength,  based  upon  original  gravity,  should  be  laid  down  by  Parliament 
for  the  several  well-recognised  sorts  of  beer ;  but  there  would  be  many  objections  to  such  a  course, 
more  especially  where  the  value  of  the  beer  depends  more  upon  its  character  or  flavour  than  upon  its 
strength. 

An  Association  has  been  formed  to  cause  the  ingredients  from  which  the  beer  has  been  made  to 
be  declared,  but  I  fear  that  those  who  expect  analysts  to  be  able  to  pfove  or  disprove  the  truth  of  sodi 
declarations  rather  overrate  the  present  capabilities  of  chemical  science. 

A  popular  notion  has  long  prevailed  that  no  article  is  more  manipulated  than  beer,  and  it  is 
therefore  satis&ctory  to  find  that  there  have  been  comparatively  few  prosecutions  for  the  adulteration 
of  beer,  and,  so  far  as  I  know,  the  only  adulterant  found  has  been  common  salt.  Now  the  amount  of 
common  salt  naturally  present  in  beers  varies  widely,  some  of  those  containing  the  largest  proportions 
being  held  by  the  public  in  high  repute.  As  salt  is  added  as  an  antiseptic,  and  really  increases  the 
keeping  properties  of  some  beers,  it  has  been  contended  that  the  public  cannot  have  been  much 
prejudiced  in  those  cases  where  a  small  quantity  has  been  added,  but  where  the  total  amount  present 
is  within  the  limits  of  a  genuine  beer  held  by  them  in  high  estimation. 

It  was  my  intention  to  discuss  in  detail  several  other  subjects  of  interest,  including  wine,  but 
it  appeared  to  me  that  if  I  did  so,  the  paper  would  prove  too  lengthy  and  tedious  for  the  opening  of  a 
Conference. 

I  may  say,  however,  that  in  most  articles  of  food  there  has  been  a  very  great  improvement  in 
recent  years  as  regards  adulteration,  and  that  the  gross  and  deleterious  forms  of  sophistication  which 
are  stated  to  have  been  extensively  carried  on  at  one  time  are  now  practically  abandoned. 

For  example,  the  only  substances  which  are  now  found  in  cocoa  are  sugar  and  starch,  and  in 
mustard,  flour  and  turmeric,  and  these  additions  are  not  considered  as  adulterants  so  long  as  the 
preparations  are  not  sold  as  pure  or  unmixed  articles. 

Again,  in  the  manufacture  of  confectionery,  not  only  has  the  use  of  earthy  substances  hen 
discontinued,  but  the  employment  of  pernicious  colouring  materials  has  practically  disappeared,  and 
harmless,  vegetable  colours  are  now  almost  universally  employed. 

Even  in  pickles  and  preserved  vegetables  it  is  now  rare  to  find  the  colour  heightened  by  the 
addition  of  a  salt  of  copper,  and  the  colour  of  cayenne  pepper  is  no  longer  improved  by  the  use  of  red 
lead. 

In  fact,  in  whatever  direction  we  look,  the  same  improvement  is  observable,  judging  from  the 
Reports  of  the  Public  Analysts  to  the  Local  Government  Board,  and  the  absence  of  prosecutions. 

Before  concluding  I  desire  to  express  my  opinion  that  the  machinery  provided  by  the  legislature 
for  the  suppression  of  adulteration  is  fairly  efficient,  and  only  requires  to  be  vigorously  worked  by  the 
various  local  authorities  in  order  to  be  productive  of  great  good  to  the  pommunity.  I  trust  that  this 
Conference  will  be  the  means  of  stimulating  the  authorities  to  a  more  zealous  administration  of  these 
Acts,  and  particularly  of  directing  their  attention  to  the  advisability  of  obtaining  samples  for  analysis 
from  every  part  of  their  district,  and  with  such  precautions  as  will  insure  the  purchase  of  articles  in  the 
state  in  which  they  are  ordinwdly  supplied  to  the  general  public. 

I  cannot  conclude,  however,  without  expressing  my  sense  of  the  efficiency  of  the  work  which  has 
been,  and  is  now  being  done  by  public  analysts,  not  only  in  their  official  capacities,  but  In  regard  to 
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their  contribntions  to  analytical  science,  of  which  their  works  on  bread,  milk,  and  butter,  maj  be 
cited  as  well-known  examples.  It  has  been  the  least  pleasant  part  of  mj  daty  to  have  to  ^fler  rrom 
them,  as  sometimes  they  have  differed  among  themselves  at  one  time  on  aotaal  results  of  analysis,  and 
at  another  on  the  deductions  to  be  drawn  from  practically  similar  results,  but  such  instances  should 
not  affect  the  confidence  with  which  the  general  ability  and  high  services  of  public  analysts  ought  to 
be  regarded. 

The  Chairman,  after  expressing  on  behalf  of  the  audience  their  thanks  and  his  own  for  Dr.  Bell's 
very  complete  and  interesting  paper,  which  was  characterised  by  its  fairness  and  impartiality  on  the 
subject  which  he  had  kindly  consented  to  bring  forward,  proceeded  to  say — 

I  think  moreover  I  may  venture  to  express,  on  behalf  of  this  meeting,  our  cordial  agreement 
on  several  of  the  statements  which  he  has  put  forward,  and  I  think  I  may  take  it  on  n^yself  to  declare 
how  very  largely  the  public  is  indebted  to  the  labours  of  those  many  gentlemen  who  undertake,  so  ably, 
the  office  of  Public  Analysts,  and  how  largely  purely  analytical  chemistry  has  advanced  in  consequence. 
It  is  gratifying  to  hear  from  Dr.  Bell,  that  there  has  been  so  large  an  improvement  in  recent  years 
in  adulteration,  and  that  the  gross  and  deleterious  forms  of  sophistication  which  are  stated  to 
have  been  so  much  carried  on  at  one  time  are  now  abandoued;  so  far  we  may  regard 
the  Adulteration  Acts  as  a  success.  We  further  feel,  I  am  sure,  with  Dr.  Bell,  that  there 
cannot  be  the  faintest  doubt  of  the  sanitary  evils  resulting  from  the  adulteration  of  food, 
and  accordingly,  in  connection  with  this  Health  Exhibition,  we  may  congratulate  ourselves  on 
that  means  of  adding  to  the  public  health,  which  has  resulted  from  t^e  working  of  the  Adulteration 
Acts.  It  will  now  be  my  province  to  invite  your  discussion  on  the  very  many  points  which  will 
occur  to  any  of  us,  in  referenoe  to  the  large  number  of  topics  introduced  to  our  notice  by  Dr.  Bell. 
We  admit  that  the  Acts,  upon  the  whole,  work  weU— the  question  arises  whether  they  might  not 
be  made  to  work  better ;  whether  they  are  not  susceptible  of  amendment ;  whether  they  do  not  in 
some  points  imperatively  call  for  amendment.  If  the  matter  before  us  was  nothing  else  than  the 
repression  of  adulteration,  it  is  obviously  true  that  the  Acts  might  be  very  considerably  amended  in 
respect  to  their  efficiency ;  but  there  are  other  conditions,  and  we  cannot  conceal  from  ourselves  that, 
to  some  extent,  varying  in  extent.  Acts  of  this  kind  are  more  or  leas  preiudicial  to  trade  and  invention. 
That  is  a  point  we  have  to  guard  against.  We  are  all  interested  in  the  supply  of  pure  and  honest 
food;  we  are  interested  in  not  interfering  with  its  abundant  and  cheap  supply,  and  with  the 
improvements  in  the  methods  of  production,  especiall:^^  in  those  articles  of  food  which  are  more  or 
less  of  an  artificial  character.  I  fear,  if  an  adulteration  Act  had  been  in  vigour  years  ago,  what  he 
has  told  us  as  to  beer  would  not  then  have  been  found  to  be  quite  so  just.  I  say,  we  have  to  regard 
on  the  one  hand  the  desirability  of  securing  wholesome  and  pure  and  honest  food,  and  at  the  same  time 
of  not  interfering  with  the  abundance  of  its  supply  or  with  the  progress  of  improvement.  Now,  with 
regard  to  these  questions,  it  is  not  for  me  to  express  my  opinion  upon  any  point,  but  rather  to  invite 
the  expression  of  yours ;  but  I  will  say  something  as  to  the  necessity  of  an  amendment  of  the  Acts, 
and  to  xnow  how  far  the  Act  should  or  should  not  be  altered  in  certain  particulars — how  far  it  may 
be  necessary  to  amend  it  so  as  to  insure  its  general  applicability.  There  are  parts  of  the  country 
where  these  Acts  are  not  in  really  active  working  order.  It  appears  that  the  Local  Government 
Board  have  power  to  enforce  the  application  of  the  Act  so  far  as  the  appointment  of  analysts  is 
concerned,  but  not  as  regards  inspectors  or  analyses  of  any  or  of  a  sufficiency  of  samples.  Another 
point  is  how  far  is  it  necessary  or  desirable  to  amend  the  Act  in  such  a  way  as  to  ensure  the  examina- 
tion of  a  sufficient  number  of  samples.  It  appears  in  many  cases  that  although  the  Act  is,  to  a  certain 
extent,  in  force,  the  number  of  samples  is  so  small,  that  it  can  have  no  influence  upon  the  character 
of  the  supply  in  the  district.  Another  point  is,  how  far  it  is  possible  to  secure  that  the  articles 
submitted  to  the  analysis  of  the  public  analyst  are  the  actual  articles  which  are  being  supplied  to 
the  public  in  that  neighbourhood.  Here,  of  course,  the  question  comes  in  as  to  how  far  the  duties 
of  the  inspector  are  interfered  with  by  the  knowledge  of  his  person  and  office,  and  how  far  it  would 
be  advantageous  to  bring  about  the  examination  of  a  larger  number  of  samples  by  private  people. 
Another  thing  is  the  repressive  effect  of  punishment — that  there  should  be  some  limit  to  the  power 
of  reduction  of  fines  in  the  case  of  second  or  subsequent  convictions,  as  in  Inland  Bevenue  cases. 
Another  point,  which  naturally  suggests  itself  is,  how  far  there  should  be  an  increase  or  diminution 
in  the  stringency — for  instance.  Dr.  Bell  has  told  us  that  beer  is  qualified  only  by  this  definition, 
that  it  must  be  the  article  ordinarily  sold  under  that  name,  and  the  question  is  whether  matters 
should  be  left  in  that  open  state,  or  if  it  be  desirable  to  leave  them  so  in  regard  to  beer,  whether  it 
would  not  be  well  to  do  so  with  regard  to  other  articles ;  if  for  beer,  why  not  for  butter,  cheese, 
etc.?  Another  question  arises  as  to  how  far  the  use  of  chemical  agents  is  allowable.  We  all  know 
that  many  samples  of  beer  contain  bisulphate  of  lime,  and  I  am  not  aware  that  any  beer-producer 
has  ever  been  interfered  with  on  that  account,  yet  milk  dealers  are  soon  interfered  with  when  they 
use  boracic  acid.  As  regards  bread,  bi tartrate  of  potash  was  introduced  formerly,  and  this  has  more 
recently  been  replaced  by  some  of  the  hypophosphites  of  lime.  Another  point  which  I  will  put  forwatd 
as  a  suggestion— how  far  the  adulteration  of  human  food  restrictions  can  be  extended  so  as  to 
include  food  for  cattle,  which  is  also  an  object  of  interest  to  us,  and  how  far  the  work  of  the  publio 
analyst  might  not  be  directed  to  certain  articles  of  food,  such  as  syrups,  fruit  essences,  many  of 
which  are  neither  more  nor  less  than  chemical  compounds ;  and,  again,  to  mineral  waters,  and  on 
what  terms  and  conditions.  Another  point,  and  one  of  some  delicacy,  is  as  to  how  far  the  mode 
Of  settling  differences  of  opinion,  or  differences  of  statement  between  analysts—how  far  that  mode 
is  altogether  satisfactoiy,  or  how  far  it  might  be  possible  to  subject  it  to  some  improvement.    I 
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mean  the  mode  which  is  adopted  of  referring  these  matters  to  the  Inland  Revenue  Chemical  Department. 
This  is  a  very  unusual  proceeding.  Generally  the  different  chemists  or  doctors  are  placed  one  in 
face  of  the  other  in  the  witness-box,  and  the  judge  and  jury  are  left  to  decide  between  conflicting 
opinions.  Occasionally  some  particular  expert  is  called  upon  to  act  as  a  referee,  but  only  by  the 
consent  of  both  parties.  Then  comes  the  important  point  raised  by  Dr.  Bell  as  to  the  desirability 
or  not  of  the  fixation  of  standards  of  quality  in  articles  like  milk  and  butter,  which  are  subject  to 
great  Variations  in  their  quality,  for  a  customer  might  be  more  prejudiced  by  buying  an  inferior 
genuine  article  than  by  buying  a  high  quality  article  subjected  to  adulteration.  A  question,  therefore, 
will  arise  how  far  these  inferior  articles  should  be  allowed,  and  how  far  any  regulation  of  this  kind 
would  limit  the  supply.  If,  as  Dr.  Bell  has  suggested,  a  limit  which  would  augment  the  non-fatty 
solids  of  milk  by  one  half  of  one  per  cent,  would  really  reduce  the  quantity  of  the  supply  some  ten 
per  cent.,  then,  I  think,  the  proposition  would  scarcely  meet  with  approval.  Opinions,  however,  will 
differ  as  to  whether  or  not  it*  would  have  this  effect;  then  how  far  would  it  affect  the 
average  result  in  the  way  of  bringing  down  the  higher  quality  milk  to  this  lower  standard, 
nevertheless  it  may  have  the  effect  of  improving  the  general  average.  One  more  point  is  the 
difficulty  of  analyses  by  reason  of  the  range  of  variation  of  the  natural  standard  in  certain 
products :  what  should  be  the  standard  in  milk,  and  what  in  butter  ?  We  all  know  that  very 
considerable  differences  of  opinion  have  arisen,  and  have  led  to  discussion  with  regard  to  what  should 
be  the  standard  which  8houl4  serve  as  a  means  of  expressing  the  proportion  of  water  added  to  any 
particular  milk.  Nevertheless,  it  is  a  very  important  po«nt,  and  with  a  little  mutual  tolerance  we 
shall  be  enabled  to  discuss  it  here  without  any  undue  warmth.  Then  the  modes  of  analysis — the 
meeting  must  decide  as  to  that,  but  we  may  discuss  the  desirability  of  obtaining  results  which  are 
expressly  designed  to  obtain  exact  percentages.  Another  point  of  considerable  importance  is,  that  some 
of  these  adulterations  are  undoubtedly  added  with  the  object,  and  with  the  result,  of  improving,  as  a 
marketable  or  eatable  article,  the  materials  of  food  to  which  they  are  added ;  for  instance,  as  in  the 
case  of  bread,  we  know  that  alum  does  add  to  the  appearance  of*  the  loaf.  The  question,  therefore, 
arises  as  to  how  far  may  these  qualities  be  obtained  ^om  some  alteration  in  the  method  of  production 
without  the  addition  of  alum. 

These  are  the  chief  points  which  have  occurred  to  my  mind,  but  the  Conference  and  my 
colleagues  here  would  be  glad  to  hear  the  free  expression  of  opinions  by  the  gentlemen  here  present, 
so  well  able  to  express  them. 

Dr.  VOELCKEK;  On  the  tender  point  of  the  sale  of  foods  and  drinks,  I  venture  to  express  the 
opinion  that  a  very  great  deal  of  good  would  be  done  if  the  Adulteration  Bill  included  the  adultera- 
tion of  cattle  food.  The  public  have  no  idea  to  what  extent  adulteration  of  cattle  foods  is  systema- 
tically practised  in  England.  It  is  astonishing  to  foreigners  when  they  come  to  England  and  are  told 
of  the  extent  to  which  they  are  adulterated.  It  is  true  that  of  late  years,  owing  to  the  energy  dis- 
played  by  the  Boyal  Agricultural  Society  of  England  (who  have  taken  a  very  bold  course  in  some 
cases,  and  have  published  the  names  of  the  offenders),  that  the  adulteration  of  cattle  food  has  some- 
what diminished,  but  still  it  is  very  largely  practised  now,  and  I  have  no  hesitation  in  saying  that  if 
five  or  six  hundred  specimens  of  linseed-cakes  of  a  definite  and  specified  character  be  taken,  leaving 
out  the  mixed  cases,  which  are  professedly  sold  as  mixed  cakes,  a  very  large  proportion  would  be 
found  to  be  adulterated.  In  the  same  way,  food  meal,  such  as  refuse  from  starch  manufactories, 
Indian  corn-flour,  etc.,  is  frequently  adulterated,  and  a  great  deal  of  harm  is  done. to  the  cattle  who 
feed  upon  this,  as,  for  instance,  by  eating  rice-meal  adulterated  with  gypsum.  Then,  again,  a  great 
many  cows  are  poisoned  by  cake  which  is  adulterated  with  mustard-seed  or  rape-seed  which  g^ows  in 
the  fields  ;  there  is  no  difficulty  in  obtaining  pure  linseed,  reasonably  pure,  only  containing  about  6 
per  cent,  of  foreign  matters.  A  few  years  ago  there  were  a  few  mills  who  refused  to  grind  pure  linseed, 
but,  undoubtedly,  this  has  somewhat  diminished.  I  will  further  confine  myself  to  matters  with  which 
I  am  intimately  acquainted.  I  have  had  a  very  large  experience  in  these  matters  from  my  official  con- 
nection which  various  societies,  and  especially  as  the  consulting  chemist  to  the  Royal  Agricultural 
Society.  I  have  been  brought  into  close  contact  with  all  matters  connected  with  agricultural  produce — 
milk,  butter,  and  cheese.  It  has  been  stated  that  it  was  a  great  advantage  to  fix  a  definite  standard 
of  quality  for  milk ;  well,  if  so,  why  did  you  not  fix  it  high  enough  and  upon  a  reasonable  and  sound 
basis,  and  not  as  it  has  been  done,  on  questionable  analyses  of  the  subject  7  The  fact  of  the  case  is  that 
the  present  standard  adopted  by  public  analysts  is  far  too  low,  and  I  venture  to  say  that  from  half  t^ 
three-quarters  of  all  the  milk  sold  in  London  and  elsewhere  is  partially  skimmed  and  not  of  the 
nature  of  the  milk  as  furnished  by  the  cow.  A  good  deal  of  the  cream  is  withdrawn  and  water  is 
added.  I  have  found  as  much  a^  8  or  9  per  cent,  of  fine  butter  fat  in  good  Alderney  cows*  milk,  and, 
of  course,  this  you  would  have  to  pay  dear  for ;  but  when  it  comes  down  to  5  per  cent,  it  is  certainly 
partially  skimmed,  and  it  is  due  to  the  fact  that  public  analysts  have  more  or  less  made  known  among* 
those  trading  in  milk  that  a  certain  low  limit  was  fixed  above  which  no  action  would  be  taken.  The 
estimates  hitherto  made  are  far  too  low,  and  this,  I  believe,  is  owing  to  the  examination  having  been 
conducted  on  the  imperfectly  dried  residue  of  milk,  the  presence  of  the  additional  water  rendering,  of 
course,  the  result  lower  in  proportion  to  the  bulk  and  weight.  The  difllculty  of  fixing  any  standard  is 
that  milk  is  subject  to  such  great  variations — at  certain  times  of  the  year  milk  is  naturally  poorer  in 
quality  than  in  others;  in  spring,  for  example,  when  the  fresh  vegetables  contain  a  larger  propor- 
tion of  water,  whereas  at  this  time  of  year  the  milk  should  naturally  be  richer,  from  the  greater 
maturity  of  the  plants  from  which  the  cows  derive  their  nourishment.  Still,  with  all  these  variations, 
I  think  we  ought  to  fix  upon  a  certain  minimum,  and  I  cannot  help  thinking  that  3  per  cent,  of  pure 
batter  fat  and  8  per  cent,  of  non-fatty  residue  would  be  more  in  accordance  with  the  propriefy  of 
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selling  milk  of  fairly  pure  average  quality.  I  have  been  told  by  dealers,  why  should  we  famish  3  per 
cent,  of  fatty  residne  when  we  can  f arnish  less  for  the  same  price  ?  and  even  if  certain  honest  dealers 
sold  milk  of  this  standard  they  would  be  undersold  and  discouraged  by  the  multitude  of  other  dealers 
who  are  disposed  to  take  advantage  of  the  present  state  of  the  law.  You  may  take  it  for  g^nted 
that  as  a  general  rule  milk  dealers  will  not  furnish  better  milk  than  they  are  obliged  to  do.  With 
regard  to  cheese,  I  do  not  altogether  agree  with  what  Dr.  Bell  says  as  to  butterine  cheese,  that  it  has  not 
yet  found  its  way  into  the  market.  I  think  there  is  a  good  deal  in  the  market ;  the  exportation  from 
America  of  oleo-margarine  cheese  is  largely  on  the  increase,  and  there  is  something  to  be  said  for  this 
oleo-margarine  cheese.  I  have  tasted  excellent  cheese  of  this  kind,  and  aa  long  as  it  is  sold  for  what 
it  is  I  do  not  see  any  objection  to  such  cheese.  Some  of  the  oleo-margarine  is  used  in  the  manufacture 
of  Dutch  butters,  and  tdere  is  probably  a  good  deal  exported  every  week  to  Holland,  which  comes  back 
again  as  the  best  Dutch  butters  to  England.  As  long  as  the  materials  employed  are  of  a  wholesome 
character  and  palatable,  there  can  be  no  objection  to  their  use.  A  good  deal  of  cheese  in  England  is 
unsaleable,  and  ff  by  the  admixture  of  these  materials  it  Can  be  made  a  marketable  article  no  great 
harm  is  done  and  no  great  disadvantage  is  inflicted  on  the  public ;  the  whole  thing  is  that  it  should  be 
sold  for  what  it  is  and  not  for  what  it  is  not.  In  conclusion,  perhaps  I  may  be  allowed  to  give  a  few 
words  of  caution  to  public  analysts.  They  have,  it  is  evident,  done  a  great  deal  of  good  during  the 
last  few  years.  The  adulteration  of  food  has  certainly  greatly  diminished,  and  the  exertions  of  public 
analysts  to  do  their  duty  have  been  more  and  more  recog^nised  by  those  in  authority ;  therefore  it  is 
not  altogether  with  the  view  of  finding  fault  with  them  that  I  make  the  remark  that  perhaps  a  little 
caution  would  be  a  very  desirable  quality  with  some  public  analysts.  They  should  not  jump  to  the 
conclusion  that  an  article  is  adulterated  because  a  certain  thing  is  present  which  has  really  nothing 
whatever  to  do  with  the  particular  character  of  the  article  of  food  under  examination.  Only  a  few 
days  ago — last  week  in  fact — a  sample  of  cream  was  submitted  to  me ;  my  impression  was  that  starch, 
in  the  shape  of  thick  starch  paste,  might  have  been  used.  I  applied  the  usual  test,  and  found  some,  but 
the  quantity  was  so  small  that  I  knew  at  once  that  starch  had  not  been  added  for  the  purpose  of  adultera- 
tion, especially  as  under  the  microscope  only  an  odd  granule  or  two  could  be  found.  This  turned  out 
to  be  due  to  the  cream  having  been  strained  through  a  new  calico  sieve,  and  so  some  small  qoantity  of 
starch  had  thus  been  introduced.  A  gentleman  sent  me  some  milk  not  long  since  which  he  said  gave  a 
purple-coloured  ring,  and  he  thought  something  dreadful  had  happened ;  however,  under  the  microscope 
and  subsequent  chemical  tests,  I  readily  found  it  was  an  aniline  dye — here  the  milk  had  been  passed 
through  a  red-coloured  calico.  These  were  typical  oases,  where  a  little  care  and  inquiry  show^  that 
the  articles  were  not  really  adulterated. 

A  lady  in  the  audience  here  expressed  her  wish  to  know  whether  there  was  a  society  to  enable 
poor  people  to  have  their  food  analysed,  also  whether  there  is  a  public  analyst  for  fiamsgate. 

The  President  said  there  was  no  society  with  that  object  in  view,  but  analyses  could  be  obtained 
for  the  sum  of  10s.  6d. ;  he  added  that  there  was  a  Public  Analyst  for  Bamsgate  and  he  resided  in 
Canterbury. 

Dr.  DuPBE,  public  analyst,  said :  Public  analysts  have  unfortunately  very  rarely  the  opportunity 
of  bringing  their  case  before  the  general  public,  and  I  very  gladly  avail  myself  of  the  opportunity  of 
stating  the  case  from  the  analyst's  point  of  view.  I  hope  both  manufacturers  and  dealers  are  present, 
and  will  give  us  their  opinion  on  the  opposite  side.  In  the  first  place,  I  take  it,  adulteration 
has  very  much  diminished,  more  particularly  in  such  articles  as  fall  more  generally  under  the 
Act — such  as  milk,  bread,  coffee,  and  spirits — but  the  diminution  is  not  as  great  as  it  might  have 
been  for  various  reasons,  the  first  and  foremost  being  the  apathy  of  the  general  public. 

Now,  I  take  it  the  Acts  have  been  passed  for  the  protection  of  the  public,  and  only  secondarily 
for  the  protection  of  the  honest  trader ;  but,  unfortunately  for  the  primary  object  of  the  Act,  the 
public  analyst  does  not  receive  any  support  whatever  from  the  public,  either  in  the  way  of  samples 
or  by  expression  of  opinion  as  to  the  proper  carrying  out  of  the  Act.  The  result  is  that  the  public 
analyst  finds  himself  opposed  by  all  those  who  practise  adulteration — not  by  any  means  a  small  class. 
Further,  he  finds  himself  opposed  by  certain  associations,  old  and  new,  who,  1  think,  ought  to  look 
upon  the  analyst  as  their  greatest  benefactor;  but  they  do  not  think  so,  and  they  consequently 
rush  in  with  counsel,  witnesses,  and  what  not,  to  stop  the  particular  prosecution ;  and  the  public 
analyst,  not  having  any  support  from  the  public,  very  often  fails.  And  perhaps  I  may  here  state 
what  is  his  position—a  position  very  often  misunderstood.  The  sole  function  of  the  public  analyst  is 
to  analyse  any  food,  drug,  etc.,  which  may  be  brought  to  him  by  the  inspector  or  by  any  one  of 
the  general  public  who  complies  with  the  provisions  of  the  Act.  The  analyst  has  nothing  whatever 
to  do  with  buying  the  articles,  or  with  any  subsequent  prosecution.  He  simply  gives  a  certificate,  and, 
if  necessary,  he  must  be  able  to  support  in  the  witness-box  the  truth  of  the  certificate.  He  does  not 
know  where  the  articles  come  from,  he  has  not  the  slightest  interest  in  the  prosecution,  and  he  is 
absolutely  neutral.  The  second  case  where  the  Adulteration  Act  is  not  as  effectual  as  it  might  be  is 
on  account  of  the  ridiculously  low  fines  often  inflicted.  I  cannot  do  better  than  refer  to  milk,  an 
article  of  the  greatest  importance,  and  yet  it  is  the  one  which  is  the  most  largely  adulterated,  owing 
to  the  ease  with  whioh  it  can  be  done.  It  is  therefore  desirable  that  the  milk  delinquents  should  be 
severely  punished,  whereas  we  find  that  frequently  the  fine  is  put  at  so  low  a  figure  as  10s.,  which  can 
be  easily  recouped,  as  it  only  means  the  sale  of  some  twelve  quarts  of  water  in  the  shape  of  milk.  The 
result  is  that  much  discouragement  is  given  to  the  authorities  in  putting  the  law  in  action.  Now, 
from  the  nature  of  things,  it  is  impo^ble  to  frequently  analyse  the  milk  from  the  same  dealer ; 
it  would  be  scouted  as  persecution,  and  the  result  is  that  he  easily  recovers  his  fine,  and  it  is  actually 
a  premium  upon  adulteration.    To  show  what  perhaps  might  be  done  by  the  public  if  they  took  more 
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interest,  I  may  add  that  in  my  district  inspectors  nsed  to  be  in  the  habit  of  going  round  on  the  i 
days  only,  and  in  a  conple  of  weeks  the  samples  improved  wonderfally.  Once,  nowever,  they  went 
round  on  Sunday,  and  what  was  the  result  7  Instead  of  1  in  6  as  genenllly,  the  proportioB  wbi 
6  in  7— but  the  next  Sunday  every  sample  was  genuine. 

As  to  the  standard,  the  Society  of  Public  Analysts  have  only  fixed  a  low  limit  bdow  which 
miik  is  considered  to  be  adulterated.  This  limit  was  very  difficult  to  find,  because  milk  varies 
within  wide  limits,  but  variations  below  the  Society's  limit  are  confined  to  a  very  few  animals, 
and  never  can  exist  in  the  milk  of  a  whole  mixed  dairy.  Is  it  right  that  the  general  public  should 
be  deprived  of  their  proper  quality  of  milk  because  a  single  cow  sometimes  gfves  milk  below  that 
standard  7  In  regard  to  this  point — and  I  hope  whatever  I  may  say  about  Somerset  House  may  be 
understood  to  be  said  with  the  highest  respect,  because  what  they  have  done  they  have  done  with 
great  success,  although  they  have  made  a  mistake  in  the  matter  of  milk.  It  would  be  an  injustice  to 
Londoners  if  they  were  prevented  getting  their  milk  of  a  standard  up  to  nine  per  cent,  because  certain 
cows  give  considerably  under  that  quality.  By  enforcing  this  limit,  some  milk  would  doubtless  be 
with(£awn  from  the  market,  but  the  public  would  only  gain  thereby.  Well,  the  word  adulteration 
is  very  frequently  made  use  of,  but  the  word  is  not  mentioned  at  all  in  the  Act,  which  simply  says, 
*<Tbe  article  shall  be  of  the  nature,  quality,  and  substance  demanded."  It  would  be  well  if  the  Act 
did  not  sometimes  require  an  impossibility  of  the  analyst.  Unfortunately  the  schedule  gives  a  form  of 
certificate  to  be  given  by  the  analyst,  and  it  must  be  literally  and  exactly  filled  in,  or  the  prosecution 
may  fail.  We  are,  therefore,  absolutely  bound  to  follow  that  certificate,  and  to  say  that  such  and 
such  an  ingredient  is  present  in  such  and  such  a  proportion,  and  I  assert,  without  fear  of  contradiction, 
that  while  it  is  very  easy  to  certify  that  the  article  is  not  of  the  nature  required,  it  is  yet  impossible 
frequently  to  say  what  is  the  nature  and  the  quantity  of  the  ingredient  added.  I  think  therefore  that 
the  public  analyst  ought  to  have  the  option  of  saying  that  the  article  submitted  to  him  is  not  of  the 
nature  and  quality  required,  but  that  he  is  not  able  to  state  what  is  the  absolute  quantity  of  the  acfded 
material.  I  may  speak  of  wine,  for  example ;  it  is  comparatively  not  a  difficult  matter  to  say  whether 
the  colour  is  genuine  or  not,  but  it  is  impossible  to  say  what  is  the  nature  of  the  colouring  agent 
added,  and,  therefore,  in  such  a  case,  the  only  result  is  that  we  are  obliged  to  pass  the  article  ^carue, 
if  the  analyst  varies  the  form  of  the  certificate,  then  the  prosecution  fails.  I  am  aware  that  this  is  a 
great  stimulant  to  research,  and  the  analyst  seeks  to  ascertain  a  means  of  arriving  at  the  quantity,  but 
so  long  as  this  is  not  possible,  I  do  not  ttdnk  the  law  ought  to  ask  us  to  do  impossibilities.  Now  as  to 
some  of  the  points  raised  by  Dr.  Bell :  he  thinks  public  analysts  have  raised  their  standard  of  m|lk 
too  high  for  the  non-fatty  solids,  and  too  low  for  the  creams ;  but  why  have  we  done  so  7  because  we 
are  not  sufficiently  supported  by  the  public.  If  an  unfortunate  public  analyst  gives  a  certificate  that 
2-5  parts  of  fatty  residue  shows  skimmed  milk,  down  comes  some  association  to  argue  that  it  is  quite 
right  and  natural,  because,  when  milk  stands  for  some  time  in  the  tub,  and  is  served  out  a  basinful  at 
a  time,  the  cream  gets  taken  off,  so  that  later  on,  of  course,  the  proportion  gets  low.  This  may  be  the 
case,  but  it  need  not  be  so  with  a  little  care.  I  have  made  very  many  experiments,  and  I  find  that  if 
you  have  good  milk  to  start  with,  you  may  go  on  serving  several  gallons  without  reducing  the  cream 
below  the  standard.  With  regard  to  the  question  as  to  the  addition  of  preservatives,  at  first  sight, 
if  the  matter  be  of  a  harmless  nature,  it  would  seem  right  to  allow  it  to  be  used,  but  on  further  con- 
sideration grave  doubts  arise  as  to  this.  Milk  is  an  aSrticle  which  has  to  be  treated  wit^  veiy  great 
care,  and  unless  the  milk-dealer  is  cleanlv  in  all  his  apparatus  and  dwelling,  the  milk  is  apt  to  turn 
sour.  Now,  if  he  is  allowed  to  add  anything  to  keep  his  milk  from  turning,  the  public  lose  this  safe- 
guard, and  the  milk  may  be  kept  in  dirty  rooms  and  in  dirty  utensils  without  readily  showing  the 
absence  of  sufficient  care  and  cleanliness.  I  look  upon  tMs  ready  turning  of  milk  as  a  very  fortunate 
circumstance,  and  as  one  of  the  great  safeguards  which  the  public  have  against  carelessness  in  its 
manipulation.  In  the  second  place,  a  milk-dealer  at  present  cannot  skim  off  much  cream  without  the 
fear  of  making  the  milk  turn,  and  I  have  noticed  that  whenever  I  have  a  milk  which  is  low  in  cream, 
there  is  generally  boracic  acid  present,  and  this  is  added  to  prevent  its  turning  sour  while  he  is 
removing  the  cream. 

Now,  as  to  spirits,  it  is  very  often  stated  that  fresh  raw  spirit  is  injurious  to  health,  because  it 
contains  fusel  oil,  but  there  is  absolutely  no  evidence  to  prove  this.  Dr.  Farkes  sent  me  some  speci- 
mens of  spirits  from  China  and  the  Cape,  which  were  said  to  have  played  havoc  with  the  sailors  who 
indulged  m  it  freely  when  on  shore,  but  it  turned  out  that  the  one  which  did  such  havoc  contained 
much  less  fusel  oil  than  ordinary  whisky !  Some  years  ago  there  was  considerable  discussion  about 
this  in  Sweden.  The  Swedes  were  given  to  brandy  drinking,  and  it  was  often  said  that  the  disastrous 
results  which  so  frequently  followed  were  due  to  drinkhig  the  fresh  spirit.  A  commission  was 
appointed,  and  they  discovered  that  it  was  not  due  to  the  fusel  oil,  but  that  this  raw  spirit  was  much 
liked,  and,  consequently,  that  more  of  it  was  drank,  and  thus  it  was  the  quantity  that  caused  the 
evils,  and  not  the  quality.  I  hope  this  conference  wUl  arouse  the  attention  of  the  general  public  on 
the  question  of  pure  food,  because  I  am  firmly  convinced  that  it  is  only  by  the  co-operation  of  the 
public  we  can  ever  hope  to  suppress  adulteration. 

Mr.  WiaNEB:  I  must  confess  that  my  own  opinion  is  that  Dr.  Bell  has  taken  too  favourable  a  view 
of  the  action  of  the  Act  up  to  the  present,  although  I  agree  that  it  has  done  much  good,  I  do  not  look 
upon  the  amount  done  as  nearly  sufficient  for  the  machinery  brought  into  play.  I  tsScc  it  for  something 
very  much  like  a  disgrace  that,  after  we  have  had  an  Act  at  work  for  eignt  or  nine  years,  yet  the 
average  of  adulteration  should  still  be  17  or  19  per  cent,  according  to  the  class  of  goods  selected  for 
analysis.  Dr.  Bell  quoted  statistics  taken  from  Mr.  Herbert's  book,  but  they  are  not  as  full  as  would 
he  desirable  and  not  by  any  means  accurate  in  all  respects.    I  have  here  ik)me  others  which  will 
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illustrate  what  I  mean.  Taking  the  six  or  seven  years,  1875  to  1881,  the  reduction  in  the  percentage  of 
adulteration  in  seven  years  is  only  from  18*1  to  16*6,  a  very  unsatisfactory  result  indeed  for  seven 
years'  work.  Taldng  again  the  case  of  milk,  the  adulteration  of  milk  has  increased  since  1879  by 
nearly  three  per  cent.,  and  grocery  shows  only  a  reduction  of  two  per  cent.;  therefore  I  think  it  is  clear 
that  an  alteration  is  wanted,  and  I  am  of  opinion  that  schedules  of  limits  should  be  enacted  of  such  a 
character  that  very  inferior  articles  should  be  excluded,  even  at  the  risk  of  some  inconvenience.  I 
think  there  is  just  as  much  reason  for  excluding  from  retail  sale  a  milk  which  has  only  eight  per  cent. 
of  fatty  solids,  if  it  be  the  r^lt  of  a  badly  fed  or  diseased  cow,  as  if  this  poorness  in  qusdity  were  the 
result  of  adulteration  ;  and  if  the  cow  be  incapable  of  producing  milk  of  better  quality,  then  the  best 
thing  would  be  to  send  the  cow  to  the  knacker.  We  may  in  this  country  learn  something  by  observing 
what  has  been  done  in  other  countries.  Our  1875  £111  was  the  result  of  a  compromise,  because  when 
it  was  introduced  it  contained  this  remarkable  clause  *'  that  if  the  article  sold  was  sold  in  accordance 
with  the  custom  of  the  trade  or  locality  then  the  vendor  was  exempt,"  and  it  was  to  suit 
the  spirit  of  this  clause  that  nothing  like  standards  w^re  introduced,  although  the  clause  itself  was 
subsequently  removed.  With  reference  to  Dr.  Yoelcker's  statements  s^  to  cattle  food,  I  may  reply 
that  the  agricultural  party  in  the  House  interfered  with  the  introduction  into  the  Bill  of  a  clause 
relating  to  cattle  foods.  In  America  more  than  }  of  the  United  States  are  under  adulteration  acts. 
They  are  nearly  uniform  In  the  different  States,  and  with  two  exceptions  aU  of  these  have  limits,  and 
with  one  or  two  more  exceptions  these  are  the  limits  of  the  Society  of  Public  Analysts.  It  is  therefore 
ill^al  in  America  to  sell  milk  oontaining  less  than  9  per  cent,  of  non-fatty  and  2*5  of  fatty  residue, 
and  I  think  this  ought  to  be  used  as  a  standard,  because  I  have  heard  no  complaint  from  the  United 
States  that  this  standard  is  too  high.  Now,  again,  take  the  case  of  France.  The  Paris  Act  is  a 
municipal  one.  It  is  much  more  stringent  than  ours  and  much  more  thoroughly  enforced,  but  the 
same  standard  has  been  adopted,  and  ^though  it  has  been  in  operation  five  years  I  have  not  heard  of 
any  case  of  a  successful  appeal.  The  matter  of  milk  is  looked  upon  more  seriously  than  here,  as  yon 
will  see  when  I  tell  you  tJoA  in  that  dtv,  which  is  less  than  half  the  size  of  London,  24  inspectors  are 
employed  to  take  samples,  and  they  go  in  couples  to  the  shops  and  examine  whatever  they  please,  and 
then  take  what  they  uiink  proper  to  the  Laboratory,  and  m  this  way  some  900  samples  per  month 
are  analysed.  The  result  of  that  on  milk  in  Paris  is  shown  by  the  fact  that  the  average  adulteration  is 
only  £rom  two  to  three  percent.,  while  the  average  here  is  17  per  cent,  of  watering,  and  17  per  cent,  of 
skimming :  that  is  to  say,  that  in  these  two  ways  4  the  value  of  the  milk  is  taken  away.  1  think  that 
furnishes  the  strongest  reason  for  suggesting  the  use  of  a  limit,  and  that  the  limit  should  be  much 
higher  than  the  limit  adopted  by  Dr.  BelL  Then  as  to  two  or  three  other  points  in  connection  with 
the  Act;  there  is  one  point  which  has  certainly  been  a  success,  viz.,  the  section  which  provides  for  the 
examination  of  tea,  the  adulteration  of  which  has  been  entirely  suppressed,  and  the  effect  of  the 
change  in  1879  on  the  limit  in  spirits  has  had  the  same  effect.  Now,  passing  from  that  to  the 
impe^ect  mode  in  which  the  Act  is  enforced  in  the  oountrv.  The  Local  Government  Board  have  the 
power  to  appoint  analysts  if  the  local  auUiority  refuses  to  do  so,  but  as  they  have  no  power  to  pay  him 
any  salary,  these  appointments  are  in  reality  never  made.  This  applies  also  to  the  number  of  samples 
wMch  should  be  purchased.  It  has  been  put  forward  that  one  sample  should  be  analysed  for  every 
thousand  inhabitants^^-a  very  moderate  estimate  truly,  bnt.it  is  seven  times  more  than  is  purchased 
actually.  Next  as  to  the  certificate  of  analysts.  ^AiLs  is  certainly  a  most  cumbrous  document,  and 
unfortunately  it  is  not  made  incumbent  utou  the  chemists  at  Somerset  House  to  use  it  for  their 
reference  certificates ;  and  I  think  that  differences  may  often  have  arisen  in  this  way.  The  public 
analyst  is  obliged  to  say  that  nothing  has  occurred  to  interfere  with  the  analysis,  yet  milk  sent  to 
Somerset  House  is  &e<|uently  decomposed,  and  that  fact  ought  to  appear  on  the  certificate,  because  it 
bears  on  the  second  point,  that  the  certificates  of  Somerset  House  ought  frequently  to  say  not  that  the 
analysis  can  or  cannot  be  confirmed,  but  that  Uiere  is  nothing  to  show  that  it  is  right  or  wrong. 
Many  cases  must  occur  with  Dr.  B^  where  he  cannot  say  the  analyst  was  not  right,  but  he  is  utterly 
unable  to  say  that  he  was  wrong,  and  I  think  the  weight  of  opinion  should  go  to  the  analyst  who 
made  the  analysis  while  the  raUk  was  fresh.  What  would  be  the  effect  of  raising  the  standard  of 
milk  as  to  limiting  the  quanti^  ?  I  think  it  would  be  very  small ;  it  is  true  that  milk  used  in  the 
country  districts  for  butter  and  cheese  would  be  withdrawn  from  those  uses,  but  these  might  just  as 
well  be  imported  so  long  as  we  can  get  the  milk  pure,  and  if  the  milk  area  were  slightly  increased  in 
extent  it  would  make  up  the  requir^  supply. 

I  was  sorry  to  hear  the  remarks  of  Dr.  Voelcker  in  reference  to  the  necessity  for  more  care  on 
the  part  of  public  analysts,  especially  bearing  in  mind  that  in  the  two  cases  he  cites  in  only  one  of 
the  two  was  a  public  analyst  involved ;  and  yet  in  both  cases  it  would  have  been  an  analyst's  duty  t« 
condemn  the  cream.  In  the  fint  case,  it  is  true,  it  only  contained  traces  of  starch,  and  they  were 
probably, derived  from  the  unwashed  piece  of  calico  used  to  strain  it,  but  if  the  dairyman  had 
allowed  the  piece  of  new  oaUoo  to  be  used  he  thoroughly  deserved  to  be  caught ;  and  certainly  I 
should  say  the  same  thing  as  to  the  case  where  the  aniline  had  been  introduced. 

I  tbink,  sir,  Uiere  are  so  many  other  gentlemen  who  wiah  to  speak  that  I  shall  leave  the 
amUytical  part  untouched. .  I  shall  simply  say  mj  opinion  is  in  favour  of  passing  a  resolution  to 
9trengthen  the  hands  of  those  who  desire  to  introduce  changes  into  the  law  as  it  at  present  stands. 

pr.  Attfield  :  I  shall  only  allude  to  one  point,  and  that  is  as  to  the  proportion  of  articles  of 
£ood  and  ^rink  which  are  said  to  be  adulterated.  The  public  draw  rough  conclusions  from  what  is 
^d  In  a  Ccmference  like  this,  and  from  what  is  published  from  year  to  year  respectinje^  the  results  of 
the  working  of  this  Act,  and  L  th^  t^  one,  rpu^fh  conclusion  which  they  will  oraw  is  that  of  all  the 
articles' of  foo(l..aiid  drink  whkh  tb^.  oonsome  1,5,  of  16,  o|:  17  per  cent,  are  adulterated.    Now,  I 
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should  not  like  it  to  go  forth  to  the  public  that  that  is  the  truth,  for  what  is  the  truth  is  this :  that  of 
the  articles  which  have  been  examined  by  the  officers  under  the  Act,  15  per  cent,  are  simply  $tt4d  to 
be  adulterated.  Why,  sir,  if  we  take  as  a  matter  of  common  sense  the  number  of  different  articles 
which  are  placed  on  our  table,  I  suppose  we  shall  come  to  the  conclusion  that  something  like  30  or  40 
different  articles  are  brought  before  us  in  the  course  of  a  day,  and  that  in  the  course  of  365  days 
means  thousands  of  distinct  purchases  are  made  for  a  household.  Now,  is  it  to  be  supposed  that  of 
these  thousand  articles  17  per  cent,  are  adulterated  ?  Sir,  as  a  chemist  of  25  years*  experience,  I 
protest  against  it.  I  have  examined  vast  numbers  of  articles  of  food  and  drink,  and  a  still  larger 
proportion  of  drugs,  and  I  say  this,  that  of  all  the  articles  which  are  placed  upon  our  tables  in  the 
year,  and  of  the  drugs  which  we  are  unfortunately  obliged  to  introduce  into  our  bodies,  that  not  one 
in  a  thousand  is  adulterated.  It  has  been  my  lot  to  be  asked,  during  the  past  10  or  12  years,  to  be 
the  chemical  adviser  of  a  body  of  traders  who  have  been  liable  to  be  charged  with  adulteration,  and 
although  it  was  not  greatly  to  my  interest  I  consented  to  advice  them  whenever  they  might.be 
threatened  with  a  prosecution ;  and  in  fome  25  cases  in  which  this  occurred  I  have  had  to  advise 
that  in  about  20,  or  |  of  the  oases,  that  they  defend  the  action,  and  in  the  course  Of  defending  the  action 
of  these  20  cases,  where  the  matter  had  to  be  tried  before  the  various  impartial  tribunals,  out  of  the 
20  oases  of  prosecution  how  many  have  been  dismissed  7  19.  In  several  of  tbo^e  cases  it  has  not 
been  a  matter  in  which  the  legal  officers  on  one  side  have  been  put  in  the  box  against  men  like  myself 
on  the  other  side,  but  in  which  a  few  questions  put  by  the  counsel  for  the  defendant  to  the  witnesses 
for  the  prosecution  have  been  sufficient  to  upset  the  case.  Now,  I  make  no  charges  of  any  kind ;  at 
the  same  time  no  man  is  perfect,  and  if  in  the  25  cases  brought  before  me  I  could  advise  that  In  |  of  the 
cases  the  prosecution  be  opposed,  and  that  practically  in  the  whole  of  those  cases  the  defendant  was 
found  not  to  be  wrong,  then  I  say  that  if  one  chooses  to  think,  if  one  chooses  to  make  an  inference^ 
that  in  19  cases  of  alleged  adulteration  the  charge  broke  down,  I  say  you  ought  to  take  off  at  least  12 
from  the  percentages  idleged  to  exist,  and  I  therefore  do  not  believe  in  drawing  deductions  from  any 
such  figures. 

Mr.  Hehnbb  :  After  the  ridiculous  remarks  to  which  we  have  just  listened,  I  cannot  allow  the 
point  involved  to  remain  over,  but  will  proceed  at  once  to  refute  them.  Upwards  of  18,000  analysies 
have  been  made  by  public  analysts  every  year,  one-fifth  or  one-sixth  of  which  are  declared  by  them  to 
be  adulterated.  If  what  Dr.  Attfield  says  be  true,  then  the  obligation  on  the  backs  of  public  analysts 
is  somewhat  heavy.  This  Act  has  been  in  operation  some  ten  years,  and  on  the  200,000  samples 
examined  since  it  came  into  force,  about  one-fifth  have  been  found  to  be  adulterated — ^wholerale 
injuctice  must  have  been  inflicted  upon  the  trading  public,  and  that  by  the  public  analysts.  Now  it  is 
notorious  that  anything  can  be  proved  by  statistics,  but  analysts  were  not  appointed  to  produce 
statistics.  I  think  the  aim  of  those  who  supply  samples  is  to  do  the  greatest  amount  of  good  with  the 
limited  amount  of  money  they  have  at  their  disposal,  and  the  aim  of  the  Inspectors  is  to  catch  the 
greatest  number  of  fraudulent  tradesmen,  and,  therefore,  inspectors  who  might  certainly  be  stricter, 
do  not  proceed  to  buy  samples  of  what  they  think  may  be  good  ;  they  do  not  try  to  get  the  average 
quality,  but  to  get  a  large  number  of  bad  samples  by  means  of  the  small  means  they  can  dispose  of, 
and  so  we  only  really  get  at  the  class  of  people  who  adulterate.  Dr.  Attfi:eld  is  very  fortunate  in  only 
getting  I  in  1,000  of  adulterated  articles  on  his  table,  and  if  it  be  admitted  that  there  be  adulteration 
at  all,  then  it  may  be  inferred  that  if  Dr.  Attfield  has  been  fortunate  enough  to  escape  these  adultera- 
tions, somebody  else  has  had  them.  This  is  particularly  the  case  with  poor  people,  who  buy  their 
commodities  by  the  pennyworth  or  the  halfpennyworth;  it  is  they  who  get  the  adulterated  specimens, 
and  not  Dr.  Attfield,  who  probably  buys  in  large  quantities  at  the  Stores  the  extremely  numerous 
articles  with  which  his  table  appears  to  be  covered.  It  would  be  as  easy  to  get  genuine  samples  as  to 
get  adulterated,  but  it  is  no  part  of  our  object  to  do  this.  Now  I  think,  although  it  has  been  shown 
in  the  statistics  put  forward  by  Dr.  Bell,  that  the  percentage  of  adulterated  articles  is  the  same  as 
some  years  ago,  yet  every  public  analyst  has  noticed  a  decrease,  not  in  the  actual  percentage  of 
adulterated  articles,  but  in  the  amount  of  adulterating  material  added.  Formerly  milk  nsed  to  be 
atlulterated  to  the  extent  of  twenty,  thirty,  or  even  sixty  per  cent.;  now,  it  is  nearer  ten  per  cent.,  and, 
in  this  respect,  the  statistics  will  not  show  the  good  effect  of  the  working  of  the  Act; 

Improvement  has  been  effected  in  other  directions  bearing  more  on  the  nature  than  on  the  quantity 
of  the  material  employed  for  adulterating  purposes.  Formerly  it  was  a  common  thing  to  find  cayenne 
pepper  adulterated  with  red  lead,  and  many  other  examples  might  be  given.  At  the  present  time 
poisoning  is  no  longer  to  be  feared ;  only  cheating  remains. 

In  reference  to  the  compulsoiy  appointment  of  analysts,  I  may  observe,  that  although  they  must 
be  appointed  by  the  Local  Government  Board,  when  the  local  authorities  have  declined  to  appoint 
them,  the  Board  has  no  power  to  compel  them  to  get  samples  analysed ;  what  is  the  consequence  7  In 
one  town  that  I  am  acquainted  with,  where  the  Adulteration  Act  is  not  in  force,  but  where  in  the 
country  it  is  strictly  enforced,  a  very  curious  and  characteristic  effect  is  to  be  observed.  Anywhere  out- 
side the  limits  of  the  town  the  average  of  the  samples  is  high;  but  then  what  do  we  see  ?  As  soon  as  a 
miik- dealer,  for  example,  gets  inside  the  town,  he  goes  to  the  nearest  pump  and  waters  his  milk.  A 
certain  proportion  of  samples  ought  to  be  insisted  upon— so  much  for  each  thousand  of  the  population. 
It  should  not  be  left  entirely  to  the  governing  body  of  the  town  or  district,  which,  composed  as  it  is 
in  a  large  number  of  cases  of  influential  tradesmen,  whose  interest  it  is  not  to  have  any  analysis  per- 
formed at  all,  and  to  take  every  opportunity  for  stifling  inquiry.  Dr.  Bell  has  been  exceedingly 
complimentary  to  public  analysts  in  acknowledging  that  a  considerable  amount  of  strife  has  taken 
place  between  them,  when  their  cases  have  been  referred  to  him.  Of  the  many  thouisand  samples 
which  have  been  analysed,  a  very  small  number  have  been  referred  to  Somerset  House — every  year  only 
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some  twenty-five  or  thirty  cases,  a  very  small  proportion  on  the  total  number  of  analyses.  Even  on 
this  very  small  number,  in  only  abont  one-half  have  the  analysts  been  contradioted.  Minnte  as  this 
proportion  is,  it  is  in  rc^ity  much  smaller,  becanse  it  is  frequently  not  a  question  of  fact  at  all,  it  is 
simply  a  matter  of  opinion.  In  the  cases  alluded  to,  they  were  nearly  all  cases  of  milk  adulteration- 
it  is  a  question  of  difference  in  quantity,  and  not  as  to  the  fact  of  its  being  present.  With  so  many 
thousand  analyses  some  mistakes  are  sure  to  be  made,  but  the  exceedingly  small  number  of  these  mis- 
takes reflects,  I  think,  great  credit  on  the  general  body  of  analysts.  The  great  grievance  is,  that  we 
have  to  refer  our  analyses  to  a  Court  of  Appeal  at  Somerpet  Houf^e,  which  is  in  reality  far  less  expe- 
rienced than  we  are.  They  have,  perhaps,  some  six  hundred  cases  in  the  course  of  the  year,  where 
we  have  as  many  thousands. 

Dr.  DB  Chaumont  :  There  can  be  but  one  opinion  as  regards  the  success  of  this  conference,  and  I 
think  that  we  may  felicitate  ourselves  that  so  much  has  been  attained. 

I  only  wish,  for  the  consumer's  sake,  that  I  could  take  the  roseate  view  that  Dr.  Attfield  does,  but 
I  must  say  that  I  cannot  by  any  means  declare  that  only  one  in  a  thousand  articles  submitted  to  my 
examination  was  adulterated.  In  the  matter  of  milk  alone  not  only  on  account  of  its  importance  as  a 
food,  but  of  the  extreme  ease  with  which  it  is  tampered  with,  the  proportion  is  larger,  very  much  larger 
than  has  been  suggested.  With  regard  to  the  question  of  how  we  are  to  deal  with  the  cases  of  analysis, 
I  quite  agree  with  the  suggestion  that  a  good  deal  of  loose  statement  is  made  as  to  the  presence  of 
adulteraUon  in  articles  of  commerce.  It  has  been  stated  to  me  that  a  good  deal  of  beer  sold  in  my  neigh- 
bourhood was  adulterated  with  tobcujoo ;  I  examined  several  samples^  but  the  result  was  that  none  was 
found.  Then  as  regards  spirits,  it  was  supposed  that  the  spirits  sold  at  one  of  the  establishments  in 
the  neighbourhood  were  adulterated  with  tobacco.  Well,  some  samples  were  sent  me,  but  I  found  no 
tobacco  except  in  one  case,  and  that  I  attributed  to  the  fact  that  the  man  who  brought  me  the 
specimen,  had  put  his  pipe  in  the  same  pocket  as  the  bottle  containing  the  sample.  There  was  one 
point  which  is  vory  important,  and  that  is  whether  we  ought  to  deal  ^ith  articles  as  avowedly  articles 
of  oommerce— prepared  articles,  that  is  to  say— or  whether  we  should  deal  with  them  as  articles  which 
ought  to  be  supplied  in  a  pure  state.  As  regards  beer,  as  such  a  variety  of  material  is  used,  no  special 
standard  can  be  laid  down,  but  I  venture  to  say,  that  this  is  only  one  aspect  and  does  not  apply  to  such 
articles  as  milk,  butter,  or  cheese.  But  with  regard  to  milk,  I  think  we  are  entitled  to  demand  to  have 
it  as  it  comes  from  the  cow,  as  I  have  mentioned  in  this  room  before,  at  a  Milk  Conference  which  took  place 
here,  when  there  was  a  very  interesting  discussion  on  the  subject.  One  gentleman  suggested  that  we 
should  take  milk  as  an  article  of  commerce,  and  as  having  different  standards  of  value,  that  if  he  had 
very  rich  milk  it  was  hard  that  he  should  have  to  sell  it  at  ordinary  prices,  whereas  if  he  took  the  cream 
away,  it  would  still  keep  to  the  standard  of  poor  milk,  but  this  would  be  very  bad  for  the  public.  The 
milk  tends  to  undergo  cbapge,  and  we  have  no  security  for  the  means  adopted  to  bring  it  down  to  the 
standard  of  poor  milk.  Tfie  water  added  may  be  pure  water,  but  we  have  no  guarantee  that  it  may  not  be 
drawn  from  a  filthy  well  in  the  vicinity  of  the  farm-yard ;  therefore  there  can  be  no  excuse  whatever  for 
this  suggestion.  With  regard  to  the  question  of  butter  and  cheese,  I  think  we  may  apply  similar  rules. 
Butter  is  manufactured  to  a  certain  extent,  but  the  chief  point  in  which  it  differs  ^rom  the  natural 
product  is  in  the  addition  of  colouring  matter,  but  this  is  in  deference  to  the  taste  of  the  public,  who 
prefer  it,  and  the  same  in  regard  to  cheese.  Now,  I  think  the  Adulteration  Act  may  be  amended  in 
this  way,  that  no  mixtures  of  any  pure  articles  ought  to  be  tolerated ;  that  coffee,  if  sold  as  coffee,  ought 
to  be  sold  alone,  and  no  mixture  with  chicory  should  be  allowed ;  and  the  same  principle  may  be 
applied  to  many  other  things.  With  regard  to  the  difficulties  which  the  Adulteration  Act  has  met 
with,  they  are  many.  One  of  the  difficulties  is  the  different  modes  of  analysis  and  the  uncertainty  of 
the  best  mode,  the  necessary  experience  of  analysts,  and  too  much  dogmatism.  But  I  think  we  may 
safely  say  that  these  have,  for  the  greater  part,  been  got  over;  but  there  is  certainly  one  difficulty  which 
remains,  and  will  I  fear  remain  for  a  long  time,  and  that  is  that  this  Act  like  many  others  is  beyond, 
is  above  the  standard  of  morality  of  the  present  time.  I  say  this  advisedly,  for  where  any  tradesman 
would  certainly  scruple  to  take  money  out  of  your  pocket  by  pocket-picking,  yet  he  sees  no  objection  to 
doing  this  in  an  indirect  way  by  adulterating  the  articles  he  deals  in,  so  as  to  obtain  a  larger  profit, 
yet  it  is  indisputable  that  one  is  just  as  immoral  as  the  other,  only  public  opinion  does  not  back  us  up 
in  this  case,  and  this  view  prevails  very  much  with  magistrates  in  this  country.  Then,  if  you  insist 
upon  applying  the  penal  clauses  of  the  Act  and  fine  the  recalcitrant  tradesman  repeatedly,  people  say 
it  is  persecution,  but  supposing  that  a  man  belonging  to  the  criminal  classes  picks  your  pockets,  and  is 
taken  up  before  a  magistiate  and  is  punished,  and  on  coming  out  proceeds  to  pick  your  pocket  a  second 
time,  do  you  think  the  policeman  will  not  take  him  up  because  he  had  just  been  taken  up  7  Until  we 
reach  this  point  of  making  it  felt  generally,  that  adulteration  is  a  distinct  wrong  againM  society,  there 
will  not  be  very  much  chance  of  getting  it  carried  out  to  its  fullest  extent ;  there  is  no  doubt,  that  in 
France  it  is  carried  out  in  a  much  more  despotic  manner,  but  I  think  the  machinery  of  the  Act  should 
be  extended  so  much  that  it  will  no  longer  be  worth  while  to  adulterate  at  all,  and  that  when  the  man 
is  convicted  of  adulteration,  then  that  he  should  be  disgraced  as  if  he  had  been  taken  up  for  picking 
pockets. 

As  a  large  number  of  names  were  still  inscribed  to  speak,  and  as  time  was  short,  the  Chairman  put 
it  to  the  meeting,  whether  it  would  not  be  desirable  to  adjourn  the  further  discussion  of  tins  important 
subject  till  the  next  day  at  the  same  hour,  and  this  resolution  was  carried,  with  but  one  dissentient 
voice. 
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15th  JULT9  Adjoubnxd  Discussiok. 

The  Chairvan  comsienoed  the  proceedings  by  calling  on  Dr.  Muter,  to  address  the 
Conference. 

Dr.  MuTEB :  In  contiiiTiiDg  the  discussion  open  the  subjects  so  carefnlly  brongbt  before  ns  in 
Br.  Bell's  very  thougfatfnl  paper,  yesterday,  and  afterwards  so  ably  sketched  ont  and  divided  into  heads 
by  oar  respcN^ied  President,  I  ;hope  I  shall  not  permit  myself  to  descend  Into  those  personalities  and 
contentions  matter  which  has  been  brought  into  the  matter  yesterday,  by  people  who  wish  to  mn  down 
the  public  analysts.  I  do  not  wish  to  go  through  the  whole  of  the  heads  that  our  chairman  has  mentioned, 
but  I  propose  to  inquire,  in  support  of  Dr.  Bell's  paper  (1),  Did  adulteration  really  exist  to  a  marked 
extent  before  the  passing  of  the  Act  of  1872,  and  ha^that  adulteration  been  checked  to  any  extent  bj 
the  passing  of  the  Acts  7  (2)  I  wish  to  inquire  whether  the  Act  as  it  at  present  stands  ought  to  be  amended* 
and  In  what  direction,  and  whether  and  how  far  we  ought  to  follow  the  doctrine  of  limits  or  standards  7 
Now,  in  the  first  place,  did  sidulteration  really  exist  before  1872,  and  was  that  adulteration,  if  it  so 
existed,  deleterious  adulteration,  or,  was  it  only  of  the  nature  of  what  has  been  called  "  conmiercial 
immorality  "  ?  Now,  in  his  paper,  Dr.  Bell  has  ably  collected  from  the  reports  of  the  Zfoncet  commission, 
and  other  sources,  instances  in  support  of  the  contention  that  adulteration  did  exist.  I  have,  perhaps, 
got  some  small  title  to  speak  on  this  point,  seeing  that  I  am  one  of  the  two  or  three  remaining  living 
analysts  who  really  trained  themselves  to  food  analysis  before  the  passing  of  the  1872  Act,  haviog  been 
engaged  on  a  commission  like  that  of  the  Lancet — I  mean  the  commission  of  the  I^Mfd  Journal.  Now,  I 
was  looking  back  last  night  to  those  old  results  in  1870  and  1871,  and  I  find  that  out  of  twenty- three 
samples  of  coloured  sweets  purchased  all  over  London  bv  the  editor  of  the  Ibod  journal,  thirteen  were 
adulterated  by  a  r^lar  painted  coating  of  chromate  of  lead,  and  three  of  them  also  contained  st^^afcs 
of  vermilion  as  well,  thus  proving  the  deleterious  adulterations  which  really  then  existed.  As  regaids 
the  ordinary  '*  conmiercial  immorality,"  out  of  forty-seven  samples  of  coffee  sold  as  pure  in  that  year, 
thirty-one  samples  were  more  or  less  mixed  with  chicory,  and  in  seventeen  cases  the  chicory  itself  wms 
mixed  with  something  else.  Now,  my  object  in  bringing  up  this  old  story  is  that  it  is  not  merely 
hearsay,  but  I  stand  here  as  a  living  witness  that  such  things  did  exist  some  years  ago ;  and  I  also  mean 
to  assert  that  the  passing  of  the  Act  has  produced  a  wonderful  amount  of  change  and  benefit  to  the 
public.  During  the  first  year  or  two  after  the  Acts  were  passed  we  still  could  get  hold  of  those  painted 
sweets ;  but,  for  the  last  few  years,  of  the  many  hundred  sweets  brought  to  me  by  the  inspectors,  not 
one  of  them  has  contained  any  deleterious  colouring  matter,  and  I  say,  therefore,  that  the  Act,  as  it 
stands,  has  stamped  out  all  adulterations  of  this  description.  What  actually  takes  place  now  is  only 
a  form  of  <*  commercial  immorality,"  namely,  selling  one  article  for  another.  One  other  thing  I  may  say 
on  this  point.  In  looking  over  the  books  of  the  South  London  Public  Laboratory,  where  the  work  is  done 
for  something  like  seven  districts  and  boroughs,  I  find  that  since  1872  we  have  examined  over  ten 
thousand  samples  of  food,  and  out  of  these  ten  thousand  we  have  had  occasion  to  have  our  certificate 
brought  into  court  upwards  of  a  thousand  times,  and  I  am  happy  to  say  that  in  every  case,  except*  one, 
that  certificate  has  been  supported.  Now,  that  is,  in  my  opinion,  a  practical  answer  to  the  experienoe 
of  one  of  the  speakers  yesterday,  who,  after  announcing  himself  in  a  very  loud  voice  as  the  analyst  to 
a  Defence  Association,  tried  to  brine  forward  a  statement  to  the  effect  that  it  was  all  very  well  for  Dr. 
Bell  to  quote  the  public  reports  of  the  Local  Government  Board,  but  let  them  be  brought  into  court, 
and  they  would  be  put  out  before  an  independent  tribunal.  In  proof  of  this  he  instanced  twenty  cases 
where  he  had  conducted  the  defence,  and  where,  in  nineteen  out  of  twenty  cases,  the  analysis  had  been 
quashed.  Fortunately,  exceptions  only  prove  the  rule ;  and  at  this  moment  it  will  not  suit  the  present 
stage  of  my  remarks  to  say  why  these  nineteen  prosecutions  failed.  Let  us  say  for  a  moment  that  they 
failed  through  the  fault  of  the  analyst ;  but  against  that  let  us  compare  the  number  analysed  all  over 
England — nay,  compare  even  the  limited  experiences  of  South  London  only,  where  over  a  thousand 
prosecutions  have  taken  place,  and  in  only  one  case,  so  far  as  I  can  recollect,  has  there  been  a  chemical 
failure — I  mean  a  distinct  conflict  of  chemical  evidence— and  then,  what  is  the  logical  answer  ?  It  is 
not  long  ago  since  I  happened  to  be  speaking  to  a  very  eminent  foreign  scientific  ^lentleman,  who 
express^  to  me  his  astonishment  at  our  having  a  body  of  chemists  like  t£it  of  the  public  analysts,  who 
go  on,  year  after  year,  in  the  fierce  light  of  public  criticism,  and  make  so  few  mistakes.  Nobody  is 
infallible ;  we  must  all  make  mistakes ;  but  I  say  that  the  errors  that  have  been  made  by  public 
analysts  are  extraordinarily  few  considering  the  enormous  amount  of  samples  which  have  passed  through 
their  hands.  Now,  as  regards  the  effect  of  the  Act  at  the  present  time,  just  let  me  recall  another  cir- 
cumstance. I  find  that  in  the  first  year  that  the  Acts  came  into  operation,  in  the  districts  of  Lambeth 
and  Wandsworth  we  prosecuted  for  adulteration  equal  to  twenty-five  per  cent.,  and  in  Lambeth  it  was 
even  worse ;  in  Wandsworth,  this  last  year,  it  has  come  down  to  six  and  a  half  per  cent.,  and  in  Lambeth 
to  twelve  per  cent.  I  think  you  will  agree  with  me  that  there  is  direct  proof  of  the  benefit  of  the  Act ;  yon 
cannot  say  anything  against  these  statistics,  because  the  action  of  the  local  authorities  has  been  alike 
throughout.  In  Wandsworth,  especially,  where  the  Act  is  carried  out  in  a  most  excellent  manner  by 
the  local  authorities,  there  is  an  inspector  whose  sole  duty  is  the  collecting  of  specimens,  and  notwith- 
standing this  he  can  only  get  six  per  cent,  of  adulterations,  and  I  say  this  is  a  real  proof  of  the  benefit 
derived  from  the  working  of  the  Act.  Now  let  me  pass  to  the  second  point — that  is,  ought  we  to  be 
satisfied  with  the  Act  as  it  now  stands  7  In  my  opinion  we  ought  not  to  be  quite  satined,  because 
there  is  no  reason  why  what  is  done  with  excellent  results  in  one  parish  should  not  be  done  in  another. 
Now,  I  purposely  limit  my  remarks  to  my  own  personal  statistics ;  I  take  my  own  particular  districts ; 
and  I  find  in  one  district,  where  the  inspection  is  very  complete,  where  the  amount  of  samples  amount 
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to  never  less  than  fonr  hundred  annually,  the  percentage  of  adulteration  sinks  to  six.    In  the  next 
district,  where  the  number  of  samples  only  amounts  to  three  hundred  annually,  there  we  only  succeeded 
in  reducing  the  adulteration  from  twenty-five  to  twelve  per  cent.  Then  I  can  follow  it  in  other  districts, 
where  I  get  perhaps  only  twenty  or  thirty  samples  in  the  whole  year,  and  the  most  of  them  are  Invariably 
bad ;  and  then,  lastly,  I  come  to  the  famous  district  of  Newington,  where  I,  as  public  analyst,  have 
never  received  a  sample  in  my  life ;  but,  I  really  think,  if  some  of  the  newspaper  editors  were  to  have 
some   samples    puronased  in  those  districts,   there  would  be  some  rather  astonishing  revelations. 
Admitting,  then,  that  the  Act  requires  some  amendment,  what  are  the  points  in  which  it  requires 
alteration?    The  first  thing   that  strikes  me  is  that  we  ought  to   have   a   compulsory   appoint- 
ment  of   inspectors.      The    Local    Government   Board   can    make  it   compulsory  to  appoint  an 
analyst,   but   local    authorities    are    not   obliged   to   appoint   an   inspector,    and   therefore    the 
analyst    gets    nothing    to     analyse.       Now    I«  say    the    inspector    ought    to    be    nominated 
compulsorily,  and  I  say  it  ought  also  to  be  made  compulsory  that  the  number  of  samples  purchased 
in  the  course  of  the  year  should  bear  some  reasonable  ratio  to  the  number  of  dealers  in  food  within 
that  district.    Perhane  it  might  be  too  much  to  expect,  but  really  every  dealer  ought  to  be  visited 
at  least  once  within  the  year.    Particular  dealers  ought  not  to  be  singled  out  and  **  sat  upon  **  by  the 
inspectors,  but  a  regular  system  should  be  instituted,  and  a  sample  taken  from  every  dealer.    I 
therefore  think  an  important  point  would  be  the  compulsory  purchase  by  a  compulsory  inspector  of  a 
certain  compulsory  number  of  samples  annually.    Now  the  next  point,  and  here  I  may  differ  from 
Dr.  Bell ;  if  1  listened  to  his  paper  aright,  he  expressed  the  opinion  that  it  was  perhaps  not  desirable 
to  have  too  many  limits  or  standards.    Now,  I  am  going  I  fear  to  the  other  extreme,  for  I  am  prepared 
to  say  that  the  true  reform  which  is  wanted  in  this  respect  is  that  our  Act  should  be  assimilated  in 
many  respects  to  the  New  Zealand  Sale  of  Food  and  Drugs  Act.     I  consider  that  the  fixing  of  limits 
(remember  I  do  not  mean  standards,  but  limits  below  which  the  dealers  shall  not  go) — I  think  that  the 
fixyig  of  reasonable  limits — not  too  high,  but  reasonable,  fair,  honest  limits,  is  a  point  upon  which  we 
all  agree.    We  had  the  case  very  prominently  brought  before  us  in  the  discussion  on  milk  by  Dr. 
Bell,  and  he  pointed  out  what  a  very  variable  thing  it  was,  and  then,  unless  I  misunderstood  him,  he 
said  that  he  considered  that  the  fixing  of  a  limit  for  milk  would  tend  to  restrict  the  trade  output  and 
be  commercially  disastrous.    I  do  not  believe  this,  because  it  seems  to  me  that  if  you  have  a  variable 
article  like  milk  you  ought  to  take  the  lowest  possible  honest  milk,  and  there's  your  limit,  and  below 
that  your  milkman  must  not  go,  but  he  can  go  above  it  as  much  as  be  pleases.    He  can  say  to  the 
public  I  supply  a  better  milk  than  So-and-so  who  waters  down  to  the  limit,  and  the  man  who  sells  the 
best  milk  wUl,  in  the  long  run,  I  cannot  doubt  do  the  best  business.   Why  reasoaibly  low  limits  should 
affect  the  trade  at  all  I  cannot  see ;  perhaps  other  speakers  may  show  this,  but  I  confess  I  am  unable 
at  the  moment  to  understand  it.    Now  this  is  the  proposition  I  am  about  to  make  as  regards  the 
amendment  of  the  Acts.    I  hold  that  there  ought  to  be  a  permanent  Commission  appointed  by  law ; 
that  this  (Commission  should  consist  of  an  eminent  chemist  appointed  by  the  Government  (Dr.  Bell), 
another  eminent  chemist  appointed  by  the  body  of  public  analysts,  and,  thirdly,  it  should  contain  a  man 
to  represent  the  Chamber  of  Trade,  so  that  the  Trade  would  have  a  practical  voice  in  this  Commission. 
I  do  not  limit  the  Commission  to  tluree,  but  there  should  be  a  commission  on  this  basis.  Now  it  should 
be  the  duty  of  that  Conmiission  to  examine  in  turn  all  the  ordinary  articles  of  food  and  drink,  and 
to    lay   down    a    limit    of   quality    below    which    the  articles  shall   not  sink,    and    then    when 
that  Commission  makes  its  report  (which    it    would  do   at  certain  stated  times)  an  order    of 
the    Queen    in    Council    should    be    sufficient    to   give   effect   to   such    limits.      Here    we   have 
an  end  of   all  heart-burnings,  the  traders  themselves  would  have  a  voice  in  the  Coancll,  and 
everybody  would  know  what  was  the  limit  of  **  commercial   immorality."     I   am   not  proposing 
a  chimerical  idea,    but   I   suggest  a  scheme  which  hES  been  already  adopted  in   New  Zealand 
during  the  last  year  to  the  extent  of  commencing  a  schedule  of  standards,  and  ordering  this  schedule 
to  be  added  to  from  time  to  time  by  the  (governor  in  Council,  on  the  recommendation  of  a  Commission 
of  Experts.     My  commission  is  not  to  be  composed  only  of  experts,  but  is  to  contain  a  representative 
of  the  traders  as  well,  and  once  fair  and  honest  limits  were  laid  down,  I  believe  the  Act  would  work 
much  more  smoothly.    Now,  just  one  word  before  I  leave  the  question  of  limits,  on  the  subjcQt  of  milk. 
There  has  been  a  great  talk  about  milk,  and  I  have  rather  radical  views  as  to  milk.    I  think  the  great 
mistake  that  has  been  made  by  everybody,  both  by  analysts  and  others,  is,  that  they  have  been  too 
anxious  to  draw  hard-and-fast  limits,  hard  upon  one  particular  quality  of  milk.    Now,  it  seems  to  me 
yon  ought  to  have  a  sliding-scale  limit,  as  I  call  it.    It  has  always  been  my  experience  (and  that 
experi^ce  has  not  been  small,  for  I  was  just  calculating  out  before  I  came  here  that  it  extends  to  over 
6,000  analyses  of  milk),  that  when  the  non-fatty  solids  in  unwatered  milk  became  low  there  was 
invariably  an  increase  of  fat  in  the  milk,  and  I  have  always,  from  the  first,  made  a  practice  of  never 
condemning  a  milk  even  when  the  non-fatty  solids  fall  to  8*5,  if  that  milk  contained  an  ^excess  of 
cream,  because  I  look  upon  it  as  a  fact,  that  what  yon  lose  in  one  yon  gain  in  another.    I  say,  that  our 
standards  should  be  so  fixed  that  provided  the  cream  is  over  a  certain  limit,  that  it  does  not  matter  if 
the  non-fatty  solids  are  rather  low ;  on  the  oUier  hand,  let  the  cream  get  under  a  certain  proportion 
then  the  milk  has  been  skimm^,  and  the  non-fatty  solids  require  to  be  present  in  a  larger  proportion. 
I  would  judge  the  milk  upon  a  certain  standard ;  if  the  fat  exceeds  a  bertain  amount,  and  if  the  fat  is 
less  than  a  certain  amount,  then  judge  it  upon  a  more  strict  standard,  and  in  that  way  the  public 
always  get  full  value  for  their  money.    These  views  are,  perhaps,  a  little  radical,  but  I  hope  still  that 
before  many  years  are  over  our  heads  we  will  have  a  commission  appointed  which  will  have  the  power 
to  make  limits,  and  vdU  adopt  milk  limits  of  that  sliding-scale  nature  which  I  am  now  advocating. 
That  is  all  I  had  meant  to  say  to-day  as  regards  the  principal  topic,  but  since  I  came  into  the  room,  I 
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haye  bden  asked  by  some  of  my  coUeagaes  to  refer  a  little  to  some  remarks  that  were  made  yesterday 
in,  I  venture  to  say,  rather  questionable  taste,  and  to  answer  them.  In  the  first  place.  Dr.  Voekker 
(a  man  who,  as  a  general  chemist,  we  must  all  esteem)  made,  in  my  opinion,  rather  a  step  in  ibe 
direction  of  bad  taste,  in  giving  what  he  called  a  little  advice  to  public  analysts.  This  advice  was, 
that  public  analysts  should  not  be  too  hasty.  Very  g^od  advice,  and  I  do  not  object  to  anybody 
advising  me  I  I  am  very  pleased  to  have  advice,  but  the  question  arises,  do  I  deserve  to  have  advice 
given  me  7  Have  I  done  that  which  entitles  me  to  a  sermon  ?  Now,  when  a  man  gives  advice  he  pre- 
sumes he  has  a  right  to  put  himself  in  that  superior  position  whence  he-can  give  such  counsel,  andthut 
he  has  a  sufficient  reason  for  giving  it.  Now,  Dr.  Yoelcker,  no  doubt  feeling  this,  did  show  a  faucicd 
ground  for  giving  advice,  but  let  us  here  recall  what  it  was.  In  the  first  place,  there  was  a  very 
serious  case  in  which  some  cream  had  been  $ent  to  him  which  he  ascertained  to  contain  starch,  but 
*'  1  am  not  going  to  jump  to  a  conclusion  like  a  public  analyst,'*  said  he  to  himself,  and  he  sent  to  the 
place  the  cream  came  from  and  asked.  What  did  you  filter  your  cream  with  7  Cloth,  sir,  was  the  reply. 
Was  it  new  7  Yes,  sir.  Oh,  all  right,  then  the  starch  came  off  the  new  cloth  used  for  straining,  and 
so  its  presence  is  an  accidental  circumstance;  therefore  moral,  "Do  not  jump  to  a  conclusion." 
Here,  however,  is  a  difficulty ;  a  man  must  be  in  a  particular  position  before  he  can  do  these  things. 
If  our  friend  who  has  given  us  the  advice  had  been  in  the  position  of  a  public  analyst,  who  does  not 
know  where  the  specimen  comes  from,  and  who  is  bound  to  say  by  law  what  it  does  or  does  not 
contain,  he  would  have  had  to  state  that  he  had  found  some  starch,  and  to  leave  the  other  party  to 
explain  the  matter.  The  same  remark  applies  to  the  other  cream,  where  aniline  was  present  A 
public  analyst  would  have  been  obliged  to  certify  to  its  presence,  and  X  am  bound  to  say  I  think  a 
conviction  would  have  been  justified  on  the  ground  of  carelessness.  Another  amusing  thing  is,  the 
matter  of  the  20  prosecutions  which  failed,  alluded  to  by  the  loud-voiced  speaker  of  yesterday  I  have 
already  mentioned.  You  all  doubtless  imagined  from  his  indignation  that  they  were  very  6enoa5 
failures,  and  that  the  adulterations  did  not  exist  at  all,  but  unfortunately — that  is,  unfortunately  for 
his  argument— the  failures  were  not  attributable  to  this.  'Here  is  a  case  in  point ;  there  was  a  public 
analyst  who  bad  some  scammony  sent  him  to  examine— now  scammonv,  as  you  are  probably 
aware,  is  rather  an  expensive  drug,  and  therefore  more  likely  to  be  adulterated— w^  in  this 
scammony  he  finds  chalk,  unmistakable  evidence  of  the  presence  of  chalk,  and  in  a  large 
proportion.  The  public  analyst  on  referring  to  the  ofllcial  pharmacopeal  description  finds  that 
scammony  should  not  effervesce  on  the  addition  of  hydrochloric  acid,  and  it  does  so  effervesce. 
What  is  the  analyst  to  do 7  it  is  not  a  question  for  him  as  to  how  the  chalk  came  there; 
all  he  is  concerned  to  know  is  that  it  is  present,  and  he  reports  accordingly.  The  case  comes 
into  court,  and  the  defence — our  friend  who  addressed  you  yesterday — stands  up  to  explain  the  presence 
of  this  chalk,  which  he  considers  the  most  natural  and  innocent  thing  in  the  world.  He  says,  in  effect, 
that  you  must  not  mind  the  chalk  being  there  at  all,  it  is  not  an  adulteration.  Scammony  root  grows 
in  a  chalky  soil,  and  therefore  not  unnaturally  gets  mixed  with  chalk  in  spite  of  all  the  care 
imaginable,  and,  moreover,  as  the  resin  is  exuded  into  little  shells  from  the  incisions  made  into  the 
root  by  the  poor.  Innocent  Turks,  what  is  more  natural  than  that  they  should  put  some  chalk  into  the 
shell  to  stop  it  sticking.  What  has  that  to  do  with  the  analyst  7  The  explanation  was  plausible  and 
succeeded,  but  then  the  analyst  had  only  to  say  whether  the  chalk  was  there,  or  whether  the  drug  was 
pure,  and  he  bad  not  to  occupy  himself  with  all  this  funny  story,  about  the  Turks  and  the  chalk. 
Nearly  all  these  failures  in  prosecutions  which  this  gentleman  spoke  of  yesterday,  have  been  of  that 
nature.  Here  is  another  example  of  much  the  same  sort.  There  was  an  analyst  who  had  brought 
to  him  an  article  which  was  called  milk  of  sulphur,  and  he  found  it  to  contain  much  sulphate  of 
calcium,  and  the  authorities  took  the  matter  into  court.  It  was  explained  by  our  friend  that  milk  of 
sulphur  formerly  naturally  contained  this  ingredient,  and  that  the  public  always  preferred  it  in  this 
form.  Well,  that  was  all  right,  I  suppose,  and  accordingly  the  case  was  put  out  of  court.  Thi£. 
however,  was  nothing  against  the  analyst.  It  was  simply  a  question  for  him,  as  to  whether  natural 
scammony  root  or  sulphur  contained  carbonate  or  sulphate  of  calcium,  but  whether  their  presence . 
was  admissible  was  a  question  of  law,  and  the  proper  way  of  settling  such  questions  is  by  legal 
proceedings.  Why,  then,  say  the  analyst  jumps  to  a  conclusion,  because  the  prosecution  does  not 
succeed  on  a  point  totally  unconnected  with  chemistry,  and  which  could  only  be  settled  by  a  court  of 
law  7  I  think  I  have  said  enough  to  show  you  that  the  attacks  which  have  been  made,  from  time  to 
time,  upon  public  analysts  are  in  many  cases  unjust.  -We  do  our  best  to  tell  the  true  chemical  facts, 
as  truly  and  exactly  as  we  can,  and  with  what  legal  results  follow  we  have  nothing  to  do.  It  has  been 
said.  Why  do  not  analysts  warn  the  authorities  not  to  prosecute  in  debatable  cases  7  but  I  can  only 
say,  that  in  practice  I  have  twice  done  so  in  matters  of  drugs,  and  been  plainly,  but  firmly  told, to 
mind  my  own  business  I 

{lb  be  continued  in  our  next,) 
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The  Mineral  Waieir$  qf  Ewtwpe^  tnduding  a  Short  Bewription  of  Artificial  Waier$,  By 
G.  R.  G.  TiCHBOBNE,  LIId.,  etc.)  and  Pbosser  Jahes,  M.D.,  etc  Bailli6re,  Tindall, 
mud  Ooz,  1883. 

This  book  oontains  the  most  complete  desoriptions  wMoh  we  have  yet  met  with  of  the 
Conthiental  and  some  of  the  Bnglish  mineral  waters.  It  is  far  saperior  to  the  Appendix  to  Sqaire*s 
••  Ck>mpanion  to  the  Pharmaoqpias,"  which  has  hitherto  been  the  most  reliable  source  of  inforooiation  on 
saline  springs. 

The  present  work  makes  no  pretence  to  deal  with  those  waters  which  are  nsed  for  bathing  only, 
and  very  little  effort  to  deal  with  those  which  are  not  bottled  and  offered  for  sale  in  this  ooantry. 
This  makes  the  book  more  practically  useful  tor  Bnglish  reference,  becanse  more  reliable,  and  it 
enables  chemists  and  medical  men  to  select  a  water  of  the  class  needed,  with  the  almost  certainty  of 
being  able  to  proonre  it  in  bottle  in  this  country. 

The  j(Hnt  anthorship  of  chemist  and  physician  is  a  happy  thought,  for  each  supplies  the  other's 
deficiendee,  and  the  analyses  giyen  are  more  complete  than  might  have  been  the  case  if  it  had  not 
been  absolutely  necessary  to  furnish  a  medical  man  with  the  information  required  for  the  publication 
of  a  therapeutical  opinion. 

Nearly  all  these  analyses  have  been  made  for  this  work,  and  there  are  one  or  two  good  features 
in  the  way  in  which  they  are  published,  to  which  we  would  draw  special  attention.  The  results 
are  given  in  grains  per  gallon,  and  with  the  salts  combined  in  the  most  probable  way.  A  skeleton 
analysis  of  each  water  is  also  given,  stating  simply  the  amount  of  salines,  antacids,  purgatives, 
and  iron  in  |-plnt.  This  enables  a  comparison  to  be  made  between  the  different  waters  with  more 
facility  than  by  a  comparison  of  the  larger  nomber  of  ingredients  contained  under  any  one  of 
these  heads. 

The  authors  call  attention,  on  several  occasions,  to  the  great  discrepancy  between  the  analyses 
published  on  the  bottles  and  circulars  of  mineral  waters,  and  the  results  which  they  have  found  on 
aotual  analysis.  This,  no  doubt,  needs  attention,  for  the  published  results  are,  in  many  cases,  so  old 
as  to  be  absolutely  worthless. 

There  are  a  few  errors  which  at  present,  sadly  disfigure  the  book,  and  should  be  corrected  if  a 
fresh  edition  is  called  for— for  instance,  the  statement  that  the  mineral  matter  of  blood  corpuscles 
amounts  to  81*20  per  cent. 


CORRESFONDENC  E. 


[The  fiditors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 


To  THE  BDITOBS  of  **ThE  AKALTST.^ 

HOME-GEOWN  SUGAR. 


4,  The  Sanctuary,  Westminster,  8.W. 
July.  1884. 

81B8,— As  owners  of  the  works  now  in  course  of  construction  at  Lavenham,  referred  to  in  an 
article  in  your  current  month's  issue,  we  shall  be  glad  to  be  allowed  to  call  your  attention  to  some 
facts  relating  to  these  works,  and  to  our  proposal  to  re-introduce  into  this  country  the  beet  sugar 
industry  as  a  manufacture  from  home-grown  produce,  and  at  the  same  time  to  correct  some  mis- 
apprehensions into  which  the  writer  of  the  article  in  question  has  fallen.  • 

And  first  as  to  the  failure  of  the  works  when  in  operation  some  fifteen  years  ago.  The  reasons 
for  the  non-success  of  Mr.  Duncan  at  Lavenham  may  be  stated  simply  under  three  heads,  only  one 
of  which  was  alluded  to  by  your  correspondent,  and  that  but  partially. 

(1)  That  at  the  time  the  works  were  started  the  price  of  wheat  was  66s.  per  quarter,  whereas  the 
present  price  is  about  86s.  6d.  to  37s.,  and  although  the  fanners,  who  at  that  time  began  to  supplv 
Mr.  Duncan  with  roots,  found  the  then  price  of  wheat  a  sufficient  basis  on  which  to  form  a  ring,  wiui 
the  intention  of  forcing  the  price  of  beets  up  to  26s.  a  ton,  under  the  very  different  conditions  which 
now  exist,  and  with  wheat  at  present  prices,  no  such  combination  need  be  feared ;  the  farmers  are 
well  satisfied  to  sell  at  20s.  a  ton,  and  we  have  had  offers  from  substantial  men  occupying  large 
farms  in  the  Eastern  Counties,  to  deliver  roots  to  us  another  year  at  168.  even ;  and  as  good  land 
may  be  had  there  for  20s.  an  acre,  a  satLsfactory  profit  would  be  left  ixx  the  growers  even  at  this  price. 

Fanners  are  already  asking  us  to  enter  into  contracts  for  next  year. 

(2)  Mr.  Dunc9n*s  process,  so  far  frmn  being  *^  all  right,"  as  your  correspondent  says,  was  clearly 
at  fault  from  an  eoonomioal  point  of  view.  He  boiled  the  syrup  at  Lavenham,  and  then  transferred 
it  in  tanks  to  bis  refinery  in  London,  where  it  was  finished  by  his  alum  process.    It  is  needless  to  point 
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out  the  heavy  additional  railway  freight  thus  incurred  in  the  removal  of  the  syrup.  The  procefis  of 
this  company  is,  on  the  other  hand,  a  direct  one,  the  whole  make  of  sugar  is  procured  from  the  beet 
juice  at  once  as  refined  sugar,  at  a  very  considerably  less  working  cost  than  the  alum  process  involTed* 
whilst  with  us  the  finishea  sugar  can  be  distributed  from  the  works  direct  to  the  consumer. 

(3)  Mr.  Duncan  laboured  under  difficulties  which  will  not  exist  for  us. 

Under  the  process  worked  by  him  the  refuse  waters  from  his  factory,  with  charcoal,  and  especially 
the  small  rootlets  from  the  beets,  were  all  turned  into  the  river  running  past  the  works,  polluting  the 
stream  very  seriously,  and,  by  the  fermentation  and  decay  of  the  vegetable  matter  thus  set  vp, 
creating  a  considerable  nuisance,  and  killing  the  fish  for  several  miles  down.  An.  injunction  to  stop 
this  was  threatened,  and  was  one  of  the  causes  which  led  to  the  stoppage  of  the  works. 

In  our  process  we  use  no  charcoal,  and  the  small  rootlets,  instead  of  going  to  pollute  the  stream, 
are  diffused,  and  yield  a  higher  percentage  of  sugar  than  the  large  roots  tlMmselves. 

The  three  reasons  given  above  for  the  non-success  of  Mr.  Duncan's  operations  at  Lavenham,  then, 
do  not  threaten  us. 

The  figures  given  by  your  correspondent  as  to  the  acreage  necessary  to  supply  our  factory  with 
roots,  are  somevdiat  wide  of  the  mark.  He  says  that  4,000  acres  must  be  under  beet  cultivation  in 
each  year  to  supply  a  factory  producing  120  tons  of  sugar  a  week.  Some  of  the  principal  growers  in 
this  country  give  eighteen  tons  of  roots  as  the  yield  per  acre,  while  Dr.  Voelcker  puts  it  as  high  even  as 
from  twenty  to  twenty-five  tons.  The  chief  growers,  however,  in  Mr.  Duncan's  time  have  stated  that 
their  average  yield  of  roots  was  sixteen  tons  per  acre,  and  taking  for  the  moment  eight  per  cent,  as  a 
correct  estimate  of  the  yield  of  sugar  from  the  roots  (although  we  expect  to  get  not  much  less  than 
ten  per  cent.)  then  4,000  acres  x  16  tons  per  acre  =  64,000  tons  of  roots,  yielding  at  edght  per 
cent.  6,120  tons  of  sugar,  which,  in  the  oampaign  of  100  days,  or  say  fifteen  weeks,  would  give,  not 
120  tons,  but  (6,1204-16=)  341  tons  per  week.  The  roots  required  for  an  out-turn  of  120  tons  of  sugar 
per  week  of  seven  days  would  be  only  215  tons  per  day,  instead  of  the  326  suggested  by  yoor 
correspondent.  We  purpose  to  turn  out  140  tons  of  sugar  per  week,  and  shall  only  require  260  tons  at 
eight  per  cent.,  or  200  tons  at  ten  per  cent,  per  day.  We  apprehend  no  difiicfilty  as  to  this  quantity 
being  "  delivered  uninterruptedly  throughout  the  season." 

Aprtfpifi  of  the  acreage  of  land  required,  we  may  mention  that  to  our  knowledge  one  large  fonner 
in  France  has  grown  beets  on  the  same  land/or  four  yearn  in  succestien  with  the  best  results. 

One  word  as  to  the  960,000  tons  of  beet  sugar  said  to  have  been  consumed  in  the  United  Kingdom 
last  year. 

The  Board  of  Trade  returns  give  1,050,000  tons  as  the  total  of  both  cane  and  beet  sugar  consumed 
during  that  period,  and  of  this  the  beet  sugar  would  very  little  exceed  650,000  tons.  May  we  add 
that  every  ton  of  this  sugar  which  can  be  produced  from  home-grown  beets  is  a.  clear  gain  to  both  the 
owners  and  occupiers  of  land,  and  indeed  to  the  whole  agricultural  interest  in  this  country,  and  a 
successful  issue  to  our  undertaking  will  mean  an  advantage  spreading  far  beyond  the  profit  aocming 
to  this  company. 

Yours,  &c , 

BOLTON  AND  PARTNERS,  Limited. 


To  THE  EDITOSS  of  "THB  ANALYST." 

8ifiS, — May  1  be  peirtoitted  to  point  out  what  appears  to  me  to  be  the  most  important  deduction 
to  be  drawn  from  the  paper  of  Dr.  Muter,  printed  in  your  July  number  ? 

It  is  simply  that  the  "  solids  not  fat "  should  be  calculated  upon  the  aqueous  portion  of  the  milk, 
i.e.,  after  deducting  the  tat. 

Surely  this  would  be  a  much  more  scientific  method  of  getting  at  the  constant  (?)  ratio,  than 
the  present  one  of  including  a  factor  so  liable  to  vary,  either  naturally  or  by  fraud,  as  fat. 

It  would  be  very  interesting  if  Dr.  Muter  would  calculate  the  percentage  of  *'  solids  not  fat " 
in  the  way  suggested,  and  see  how  nearly  the  results  agree  in  the  instances  he  quotes. 

It  might  be  convenient  to  take  the  water  alone,  and  not  the  aqueous  fiuid  as  a  basis  against  which 
to  compare  both  the  <*  solids  not  fat,*'  and  *<  fat."  I  am,  &c., 

87,  Bold  Street,  Liverpool,  July  24th,  1884.  A.  0.  ABRAHAM. 


BOOKS,  &c..  RECEIVED. 
The  Chemist  and  DrURgist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Pharma* 
ceutical  Journal ;  The  Sanitary  Record ;  The  Miller  i  The  Protisioner  i  The  Practitioner ;  New  Remedies; 
Proceedings  of  the  American  Chemical  Society;  The  Inventors*  Record}  New  York  Public  Health; 
The  Scientific  American ;  Socie^  of  Arte  Journal;  Sanitary  Engineer  of  New  York ;  Cowkeeper  and 
Dairyman's  Journal;  Sugar  Cane;  Country  Brewers'  Gazette;  The  Medical  Record;  The  Growers' 
Gazette;  London  Water  Supply,  by  Crookes,  Odling,  and  Tidy;  Chemical  Review;  Independent  Oil 
and  Drug  Journal  and  Paint  Review ;  Science  Monthly;  Journal  of  the  Society  of  Chemical  Induatry ; 
The  Law  of  Adulteration^  by  Herbert. 
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PEOOEEDINGS  OF  THE  SOdETT  OF  PUBMO  ANALYSTS. 

The  country  meetiiig  of  the  Society  was  held  on  Saturday,  August  16th,  at  the  Boyal 
Hotel,  Matlock  Bath. 

The  Secretaries  regretted  to  say  that,  owing  to  illness,  their  President,  Mr.  Wignor, 
was  unable  to  be  with  them,  a  communication  which  was  received  with  general  regret. 
In  the  absence  of  either  of  the  Vice-Presidents,  Dr.  Charles  A.  Cameron,  of  Dublin, 
past  Vice-President,  took  the  chair. 

A  letter  was  received  from  Mr.  A.  H.  Allen,  F.C.S.,  F.I.C.,  giving  a  summary  of 
the  paper  announced  for  the  meeting  on  the  ^*  Keeping  of  Milk  Samples."  The  mode 
of  keeping  suggested  by  the  author  consisted  mainly  in  the  addition  of  a  known  pro- 
portion of  alcohol  to  the  fresh  sample.  Mr.  Allen's  letter  stated  that,  as  he  was  just 
leaving  for  Canada,  he  was  imable  to  be  present,  and  expressed  regret  that  time  had  not 
allowed  of  his  writing  his  paper  out  in  time  for  the  meeting.  As  soon  as  the  paper  is 
received  from  Mr.  Allen  it  will  be  published  in  the  Society's  proceedings. 

Considerable  discussion  followed,  in  which  Messrs.  Baynes,  Carter  Bell,  Kingzett, 
Wilkinson,  Estcourt,  Smetham,  Hehner,  and  Dyer  took  part.  Among  the  criticisms 
evolved  by  the  summary  of  the  paper,  was  a  fear  lest  the  volatility  of  the  preservative' 
re-agent  suggested  might  sometimes  vitiate  the  results. 

Mr.  H.  W.  Lake,  assistant  to  Mr.  F.  W.  Toms,  was  elected  an  Associate  of  the 
Society,  and  Mr.  Frank  Scudder  was  proposed  as  a  member. 

A  vote  of  thanks  was  passed  to  Dr.  Cameron  for  acting  as  Chairman. 

After  the  meeting  the  members  dined  together  and  passed  a  very  pleasant  evening, 
a  considerable  number  of  them  staying  at  Matlock  for  a  few  days,  and  making  some 
very  enjoyable  excursions  to  Dovedale  and  other  places  in  the  neighbourhood. 

Before  the  meeting  separated,  it  was  unanimously  resolved,  on  the  suggestion  of 
Dr.  Cameron,  to  hold  next  year's  country  meeting  of  the  Society  in  Dublin. 
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PBOCEEDINGS  OF  THE  CONFEipNCE,  ON  FOOD  ADULTERATION  AND 
ANALYSIS,  HELD  AT  THE  INTERNATIONAL  HEALTH  EXHIBITION.— 
Sboond  Day. 

Mr.  Groves,  the  Secretary,  here  read  the  following  coxnmanication  from  Mr.  Bannistbb: — 
Dr.  Dapr6  and  other  analysts*  who  spoke  yesterday,  attempted  to  draw  a  great  distinction 
between  the  limit  of  the  public  analyst  and  that  of  Somerset  House.  In  this  statement  the  fact  is 
quite  overlooked,  that  the  methods  of  ajudysis  are  not  the  same,  and,  therefore,  that  the  results  are 
not  accordant ;  the  method  of  ascertaining  the  amount  of  solids  not  fat,  laid  down  by  the  pablic 
analyst,  is  to  dry  the  residue  for  three  hours,  and  then  calculate  the  proportion.  In  our  laboratory 
(that  is,  the  laboratory  of  Somerset  House),  the  solids  not  fatty  are  driM  until  the  weight  is  constant, 
and  from  experience  we  know  that  8'5  of  solids  obtained  by  our  way,  are  equal  to  9  in  the  way 
followed  by  the  public  analyst.  Many  of  them  are  alive  to  the  unsatisfactory  manner  of  the  public 
analyst's  method,  and  Bir.  Hehner  says  that  much  more  concordant  results  are  obtained  by  our  way  as 
compared  with  the  method  of  drying  for  three  hours.  It  has  been  said,  that  the  result  of  our  method 
is  to  lower  the  limit  to  8*5  per  cent.,  but  it  is  not  a  lowering  of  the  standard,  but  only  a  difference  in  the 
methods  of  working,  and  it  is  xuihh  to  atteiqpt  to  induce  the  public  to  believe  otherwise,  simply  becaaee 
we  work  in  a  way  which  gives  constant  resmts ;  we  gave  the  three  hours*  method  a  good  trial,  but 
abandoned  it  many  years  ago.  With  regard  to  the  assumption  that  milk  varies  in  composition,  it  is 
pleasing  to  know  that  this  lact  is  now  conceded,  for  I  remember  very  well  when  many  analysts  held 
that  milk  only  varied  according  to  different  cows,  and  that  it  was  childish  to  suppose  that  any 
cow  gave  below  the  minimum. 

la  considering  this  Act  yon  must  bear  in  mind  what  was  the  distinct  intention  of  the  legislatore, 
and  this  intention  is  still  expressed  hy  the  Select  Gonmiittee  of  1874,  which  says,  too  high  and  **  rigid  a 
standard  has  been  fixed  by  some  anal3rsts,  and  no  sufficient  allowance  has  been  made  for  some  natural 
variations  in  milk ;  10  per  cent,  of  milk  solids  may  be  more  difficult  to  obtain  under  some  conditions 
than  12  or  14  per  cent,  under  more  favourable  conditions.  Allowance  should,  therefore,  be  made  for 
these  actual  variations,  which  some  purely  scientlfio  chemists  seem  to  have  overlooked."  It  is  evident 
from  this  that  the  legislature  could  not  agree  with  the  views  of  the  anal3r8ts,  and  it  is  equally  evident 
to  me,  that  if  some  stringent  regulations  aoe  to  be  enforced,  we  must  get  further  powers  under  the 
Adulteration  Act. 

The  Sbobbtaby  also  read  the  following  communication  from  Dr.  Wallace  : — 
With  regard  to  the  possibility  of  having  a  standard,  I  think  it  would  do  very  well  to  have  a 
standard  not  too  low,  say  8'6  per  cent,  of  solids  not  fatty,  and  2*5  fat,  or  8*75  and  2*75,  and  that  in 
any  case  when  the  quantities  came  below  these  standards,  the  milkman  should  have  the  opportunity  of 
proving  his  innocence  by  having  the  cow  milked  in  the  presence  of  the  analyst.  In  the  case  of  a  man 
having  a  dozen  cows,  it  should  be  no  defenoe  that  one  of  his  cows  gave  milk  of  unusually  low  quality ; 
in  any  new  Act  both  ought  to  be  considered.  The  analyst  should  be  paid  not  by  fees,  but  by  fixed 
salary,  at  not  less  than  £i  per  1,000  of  the  population,  and  not  fewer  than  1  sample  for  every  500 
inhabitants.  There  should  also  be  a  provision  for  employing  an  under-inspector,  working  in  his 
everyday  apparel,  because  it  is  usual  to  take  samples  by  emploving  inspectors  who  are  frequently 
police-sergeants,  and  who,  at  all  events,  are  well-known  to  the  dairymen  and  shopkeepers,  which  cd^ 
course  results  in  good  samples. 

Mr.  Babham  :  I  am  not  used  to  speaking  from  a  public  platform,  and  I  must,  therefore,  olaim 
your  indulgence.  I  am  sure  we  were  very  much  delighted  yesterday,  and  very  much  Instructed  by 
Dr.  Bell's  very  able  paper.  I  take  it  that^  at  an  International  Health  Exhibition  a  discussion  as  to  the 
Adulteration  Act  is  of  the  very  first  importance,  and  it  is  very  pleasant  to  see  so  many  public  analysts 
present,  but  I  must  say  1  see  with  regret  that  the  other  side  are  not  present.  I  take  it  what  we  want 
IS  not  to  hear  one  man's  ideas,  but  to  endeavour  as  far  as  we  are  able,  to  insure  a  supply  of  pure  food 
to  the  inhabitants  of  this  country.  Now,  I  think  that  instead  of  public  analysts  setting  themselves 
apart  from  the  traders,  and  looking  upon  them  as  a  separate  class,  they  would  do  better  to  call  the 
traders  in,  and  to  tell  them  how  to  assist  them  in  carrying  this  Act  into  force.  I  may  say,  that  I  bad 
no  wish  to  intrude  myself  ujpon  you  to-day,  but  a  Mend  had  left  my  name,  and  requested  me  to  address 
you,  and  perhaps  having  given  evidence  before  the  Royal  Commission,  some  seven  or  eight  years 
ago,  and  as  representing  some  300  dairy  formers,  and  being  deputed  by  the  metropolitan  dairy  farmers, 
I  have  perhaps  some  right  in  appearing  here.  I  think  I  ought  to  say  at  first,  that  I  have  the  greatest 
respect  for  public  analysts ;  but  I  dare  say  all  will  admit,  that  just  as  there  are  dairy  farmers  and 
dairy  farmers,  so  there  are  public  analysts  and  public  analysts.  Those  gentlemen  who  are  members 
of  the  Society  of  Public  Analysts  know  very  much  better  where  to  draw  the  definition  than  I  do.  Now, 
Professor  de  Chaumont,  yesterday,  spoke  about  commercial  morality,  and  he  said  we  should  never  get 
rid  of  adulteration  until  the  scale  of  public  morality  was  higher.  Now,  as  a  dairyman,  I  think  that 
some  years  ago  trade  was  conducted  by  barter— it  was  before  my  time  I  admit,  but  still  it  existed, 
and  then  people  bartered  one  article  for  another,  and  both  were  satisfied.  Now,  I  ask  you,  Why 
should  I  sell  my  milk  without  water  when  beer  has  60  per  cent,  or  more  7  What  as  to  drugs,  about 
which,  I  confess,  I  am  anything  but  sure  1  What  about  the  lawyers,  do  they  tUdm  their  milk,  or  rather, 
don't  they  cream  it  regularly  once  in  a  while  7  If  I  go  into  a  horse  repository  and  buy  a  horse,  is  the 
horse-dealer  prosecuted  if  I  am  foolish  enough  to  pay  a  big  price  for  a  horse  which  isnt  worth  a  pound 
for  eaoh  leg  he  stands  upon  7— -no,  if  I  know  so  little  about  it  and  get  hold  of  a  spavined  old  animal. 
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I  have  myself  to  thank ;  and  yet  they  say  that  many  dairymen  are  worse  than  horse-dealers.  Then  I  go 
into  a  fnmitore  shop— if  I  ask,  Is  this  real  Spanish  mahogany  ?  "  Oh  yes,  sir,"  says  the  furniture  dealer, 
••  the  finest  mahogany  ever  brought  into  the  country,  I  can  guarantee  it ; "  but  it  is  Honduras,  it  is 
veneer,  and  yet  no  one  would  think  of  prosecuting  the  furniture-dealer.  If  I  go  into  a  linendrai>er's,  the 
cloth  I  look  at  is  warranted  the  best  Welsh  flannel,  but  it  turns  out  to  be  half  cotton.  What  can  I  do  ? 
can  I  have  it  analysed,  and  proceed  against  the  linendraper  for  adulterating  his  cloth  7  No,  it  is  absurd 
on  the  face  of  it.  Then,  are  dairymen  to  be  the  only  pure  people  in  the  world  7  I  don't  see  why  they 
should  be  the  scapegoats  of  the  community.  Now,  I  should  like  Dr.  Yoelcker  to  be  apprenticed  to 
a  dairyman— I  won't  say  for  seven  years,  for  he  would  probably  commit  suicide  before  then ;  but 
only  for  seven  weeks,  and  try  to  get  off  the  cream  during  the  strawberry  season  to  which 
allusion  has  been  made,  and  see  if  it  is  possible,  and  still  keep  the  milk.  Then  with  reference  to 
the  boracic  acid  and  bisulphate  of  lime,  it  was  a  question  whether  that  should  be  permitted  or 
whether  it  ought  to  be  forbidden— perhaps  you  will  value  my  opinion  for  what  it  is  worth,  and  I 
say  emphatically,  that  it  should  be  forbidden.  I  have  no  right  to  have  my  children  dosed  with 
boracic  acid  to  save  the  dairyman  a  few  quarts  of  milk  \  no  doubt  it  would  entail  a  certain  amount  of 
waste,  but  the  public  must,  I  suppose,  pay  for  it  in  the  shape  of  increased  price  for  the  article.  I  will 
not  be  personal  to-day,  but  were  I  inclined  to  be  so,  I  should  take  exception  to  a  public  analyst  writing 
sensational  articles  to  papers,  saying  that  milk  bought  by  this  official  was  very  generally  adulter^^, 
and  then  writing  a  testimonial  to  a  particular  dairy-farm,  saying  their  milk  was  uniformly  of  good 
quality— indeed,  all  that  could  be  desired.  I  think,  if  I  belonged  to  a  body  of  public  analysts,  this  state 
of  things  should  not  be  permitted  to  exist.  Now,  {Dr.  Dupr6  who  spoke  yesterday,  spoke  with 
reference  to  the  adulteration  of  milk,  and  as  to  the  quantity  of  water  he  found  in  the  Sunday 
.  morning  samples ;  but  he  named  his  own  remedy ;  he  said,  when  the  inspectors  had  been  round  one 
Sunday,  the  Sunday  following  all  the  samples  were  excellent ;  he  need,  therefore,  only  send  an 
inspector  round  once  a  fortnight,  and  Sunday  adulteration  will  be  a  thing  of  the  past.  Mr.  Hehner 
said  that  the  Adulteration  Act  had  worked  great  benefit  generally,  and  that  whereas  milk  used  to  be 
adulterated  to  the  extent  of  50  per  cent,  or  more  of  water,  that  he  really  now  only  found  20  per  cent., 
and  frequently  only  10  ;  but  wluit  did  Mr.  Wigner  say  7  he  said  it  had  increased  instead  of  diminished 
during  the  last  few  years.  I  am  sorry  he  is  absent,  for  he  might  have  explained  the  difference 
of  opinion;  but,  however,  I  will  take  what  he  says.  I  do  not  see  why  what  he  said  should 
not  be  accepted  as  true,  and  he  said  the  percentage  had  increased  during  the  last  five  years. 
The  only  inference  that  I  can  draw  is,  that  the  analysts  and  inspectors  are]  no  earthly  use,  and 
that  we  should  be  better  without  them  altogether.  Well,  then,  some  gentleman,  whose  name  I  forget, 
referred  to  the  Paris  arrangement.  It  has  often  been^  Mid  that  we  English  are,  more  than  others, 
anxious  and  willing  to  disparage  ourselves,  and  to  say.  Oh,  these  things  are  done  much  better  abroad. 
I  heard  the  Secretary  of  the  Royal  Agricultural  Society  say^he  other  day,  that  he  would  not  drink 
half  a  pint  of  English  milk,  or  allow^ialf  a  pound  of  English  butter  to  be  brought  into  his  house, 
because  he  found  all  these  things  so  much  better  managed  abroad.  Now,  is  this  true  7  and,  in  any 
case,  I  must  say  I  think  it  is  an  extraordinary  assertion  on  the  part  of  the  Secretary  of  the 
Boyal  Agricultural  Society.  He  said  it  in  very  good  faith  no  doubt ;  and  if  so,  why  is  it  7  Why, 
because  he  went  abroad  as  the  Secretary  of  the  Royal  Agricultural  Society  of  England,  and  of  course 
everything  was  got  ready  in  consequence ;  he  wsa  taken  to  model  farms,  and  tasted  model  products, 
just  the  same  as  we  should  do  if  we  received  a  letter  to  say  the  Secretary  of  a  French  Agricultural 
Society  was  coming  to  visit  us.  Well,  now,  I  have  made  the  supply  of  milk  to  Paris  my  study, 
in  and  all  round  Paris,  and  I  have  seen  the  whole  process  from  banning  to  end.  I  peei>ed  in  at 
every  stage  of  the  process ;  I  don't  know  whether  I  asked  too  many  questions,  or  whethey  they 
thought  that  I  wanted  to  know  too  much ;  but  at  last  I  had  the  door  shut,  so  to  speak,  in  my  face. 
Now,  the  milk  there  is  boiled— it  is  cooked  milk ;  the  cow  is  milked  over  night  and  the  milk  is 
boiled ;  it  is  mixed  with  the  next  morning's  milk,  and  off  the  mixture  goes  to  the  market,  for  there 
is  only  one  delivery  of  milk  in  Paris  per  day,  and  not  two  as  you  have  in  London— a  double  service . 
The  consequence  is  that  in  the  hot  weather,  after  I  or  2  o'clock,  not  a  drop  of  fresh  milk  is  to  be  had. 
One  day  I  went  round  to  twenty  or  thirty  milk  dealers  in  company  with  a  friend,  who  spoke  Parisian 
French,  and  tried  to  get  some  fresh  milk,  saying  it  was  for  a  sick  baby,  and  not  a  drop  could  I 
get.  They  said,  well,  it  is  not  quite  fresh,  it  is  beginning  to  turn,  but  they  offered  me  some 
bicarbonate  of  soda  to  sweeten  it  with,  and  that  is  all  I  could  get  for  my  alleged  sick  baby;  it  is 
dreadful !  And  yet  the  Paris  supply  of  milk  is  said  to  be  so  much  ahead  of  ours.  Depend  upon  it 
there  is  no  city  in  the  world  where  the  milk  supply  is  so  abundant  and  so  good  as  in  London — my 
remarks  are  not  alone  applicable  to  Paris.  I  have  studied  this  question  in  many  cities  abroad.  I 
repeat,  without  fear  of  contradiction,  that  nowhere  is  the  service  so  well  organised  as  here. 

Now,  as  to  the  standards,  I  was  very  pleased  to  hear  Dr.  Mater's  speech  on  this  subject.  Now,  what 
is  my  idea  7  certainly  I  would  stop  water  being  added  to  milk,  not  a  single  drop  would  I  allow ;  but 
this  is  my  difficult  point,  and  this  is  what  I  cannot  reconcile  with  my  morality,  that  an  anal3rst  goes 
into  court  and  swears  that  a  given  *specimen  of  milk  contains  so  much  water — ^has  he  found  the 
water  7  No,  he  has  only  found  the  solids  remaining  after  all  the  water  has  been  evaporated,  and  he 
goes  deliberately  and  swears  that  he  finds  a  certain  amount  of  water.  Dear  me  I  Where  did  he  find 
it  7  It  may  be  a  correct  inference,  but  it  is  only  an  inference ;  that  is  a  point  which  I  strongly 
object  to.  Another  gentleman  compared  dairymen  to  pickpockets,  and  said  that  there  were  some 
dairymen  who  would  scorn  to  put  their  hands  into  your  pockets  and  take  out  sixpence ;  but  this  is  the 
offence  nn  analyst  convicts  a  man  of  when  he  charges  him  with  watering  his  milk.    A  ni^  who 
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waters  his  milk  is  as  bad  as  the  man  who  puts  stones  in  his  coals,  or  an7  other  form  of  fraud ;  it  is  a 
very  grave  offence.    You  know  that  Shakespeare  says — 

**  He  who  takes  my  purse,  takes  trash ; 

But  he  who  robs  me  of  my  good  name 

Takes  something  whioh  enriches  not  himself, 

And  makes  me  poor  indeed; " 
and  I  can  assure  you  many  traders  fall  under  that  impression,  and  great  bitterness  of  heart  is  the 
result ;  and  I  think  great  care  should  be  exercised  before  a  possibly  innocent  man  is  convicted  of  such 
an  offence.  Now  that  is  what  I  want  analysts  to  do.  6y-the-bye,  some  years  ago,  when  the  first  Act 
was  brought  in,  our  Society  invited  the  Society  of  Publia'  Axuilysts  to  meet  us  and  work  up  to  a 
standsurd  with  us ;  but  this  they  declined.  What  we  want  them  to  do  is  to  give  us  a  right  means  of 
detecting  added  water ;  we  want  something  to  do  that,  and  if  they  will  give  us  that  you  will  do  more 
to  stop  adulteration  than  all  the  fines  in  the  world.  Now,  as  regards  working  up  to  the  standard,  as 
we  have  heard  nearly  twelve  analysts  and  only  one  dairyman,  perhaps  I  may  venture  to  take  up  this 
point,  although  I  have  already  taken  ud  a  good  deal  of  your  time  and  attention.  Now,  yon  must 
know  that  t^e  cow  has  often  been  called  a  machine  for  making  milk,  but,  unfortunately,  we  cannot 
control  her  as  we  should  control  a  steam-engine ;  we  cannot  turn  on  the  steam  just  as  we  want  to ;  and 
with  the  best  food  the  same  cow  may  produce  a  certain  class  of  milk ;  we  sell  that  milk  and  we  are 
convicted  of  adding  water  to  the  milk.  Well,  now,  with  reference  to  when  you  send  in  the  certificate 
of  adulteration :  well,  what  do  ^ou  do  ?  You  take,  I  will  suppose,  your  standard  of  non-fatty  solids  at  9, 
and  at  that  point  you  do  not  give  a  certificate  of  adulteration,  but  if  it  should  come  down  to  8  5  or  even 
8*76,  what  do  you  do  ?  do  you  say  that  the  difference  between  8*7  and  9  represents  the  amount  of 
adulteration  ?  No ;  you  take  9*3  as  the  standard,  you  raise  your  limit,  and  you  say  there  is  so  much 
water,  not  the  original  difference,  but  the  difference  between  the  actual  and  the  raised  standards. 
^Now,  is  that  right  or  proper  ? 

Very  well  now,  there  is  such  a  thing  as  a  Dairy  Show  held  in  London  every  year,  and,  perhaps, 
one  of  the  most  useful  classes  is  the  class  for  the  milk  prize.  Now,  that  prize  is  given  to  the  owner  of 
the  cows  who  give  the  most  milk  of  the  best  quality,  allowing  for  the  time  since  calving~it  is  the 
duty  of  every  proprietor  of  a  cow  to  feed  his  cow,  as  well  as  ever  he  can,  so  as  to  get  the  most  and  the 
best  milk.  Well,  I  don't  know  whether  you  gentlemen  read  anything  besides  The  Akaltst  or  not, 
but  if  you  read  the  reports  of  the  Dairy  Farmers*  Association  you  will  find  these  figures  you  will  find 
in  the  breed  of  shorthorns — and  these  figures  are  taken  by  five  judges,  so  there  can  be  no  doubt  as  to 
thdr  accuracy  and  impartiality— now,  the  non- fatty  solids  were  8*6.  These  were  the  shorthorn  breed,  in 
good  condition,  well  fed— not  one  of  those  a  gentleman  said  was  to  be  taken  to  the  knacker's  yard,  I 
Imagine ;  the  fat  was  4  per  cent.  The  next  cpw  gave  8*8  non-fatty,  and  8*7  fatty  solids ;  the  next,  non-fatty 
8'4,  fatty  4 ;  the  next,  8*8  non-&tty,  and  3*1  fatty;  another,  8*4  non- fatty,  and  3  1  fatty ;  but  we  got 
one  where  the  non-fatty  solids  were  only  7'8*-a  healthy  cow,  well  fed,  and  in  the  best  possible  con- 
dition, gave  the  fat  3*9  per  cent,  and  non-fatty  as  7*8  per  cent.  Now,  of  twenty-three  cows  of  this 
breed,  twelve  gave  less  than  9  per  cent,  of  non-fatty  solids,  the  average  8*9  of  non-£atty,  and  3*7  of 
&tty  solids :  ^y,  the  milk  of  half  these  cows  would  have  been  condemned  by  an  analyst !  Now,  for 
the  Jerseys ;  these  cows  give  the  richest  milk  in  the  world,  and  yet  one  gave  8*8,  another  8'5,  and 
another  8  of  non-fatty  solids ;  this  is  four  out  of  twenty  whose  milk  would  have  passed  for  being 
adulterated  with  water.  I  will  not  trouble  you  any  further  with  this,  except  to  say  of  the  Dutch  cows 
here,  their  average  of  all  the  cows  is  11*8,  and  the  at  is  very  near  8,  so  that  the  average  of  all  of  them 
is  less  than  9  per  cent. 

Well,  now,  I  will  tell  you  the  remedy  apart  from  analysis— a  remedy  which  will  give  you  pore 
milk  independently  of  public  analysts.  Give  orders  in  your  house  never  to  pay  less  than  fivepence  a 
quart  for  70ur  milk ;  you  milk  dealer  will  not  cheat  you,  he  wont  water  his  milk,  he  will  tremble  at 
tne  idea  of  losing  your  custom.  Now,  if  we  were  working  like  the  brewers,  if  our  results  were  to  be 
obtained  as  Dr.  Richardson  once  said,  *<  that  drawing  milk  was  a  barbarism,  that  we  ought  to  mix  it 
in  its  component  parts  at  the  chemist's,*'  then  I  acknowledge  that  the  position  would  be  different ;  when 
we  can  prepare  milk  like  that  then  we  can  give  you  any  standard  you  like  to  ask.  Well  now,  is  it  at 
all  likely  that  you  would  go  into  a  butcher's  shop  and  say  you  wanted  a  joint  of  meat  with  a  certain 
percentage  of  fatty  and  non-fatty  constituents,  and  would  you  be  likely  to  get  it  1  and  yet  mi^  is 
always  to  have  a  certain  amount  of  solids.  It  is  almost  impossible  to  do  this,  unless  you  make  your 
standard  sufiiciently  low,  and  I  think  that  is  really  what  you  ought  to  do,  and  then  leave  people  to 
rely  upon  the  reputation  of  the  firm  they  deal  with  as  to  the  quality  of  the  milk  above  that  standard. 
Well  now,  with  regard  to  butter  fats — well,  that  is  very  difficult ;  if  you  ask  me  what  you  ought  to  have  I 
will  readily  agree  with  you  at  3  per  cent. ;  but  I  say  this,  that  if  you  insist  upon  having  3  per  cent,  these 
is  not  a  firm  who  will  not  be  fined  sooner  or  later.  You  know  that  alteration  is  constantly  going  on 
in  milk ;  it  is  not  still  five  minutes ;  you  know  perfectly  well  that  the  constituents  change  rapidly,  and 
that  to-morrow  morning  the  lighter  portions  will  be  on  the  top  and  the  heavier  at  the  bottom ;  why, 
the  change  is  going  on  not  only  in  the  shop  but  in  the  cow's  very  udder  I  What  is  the  result  if  you 
take  too  high  a  line  ?  Some  Sunday  morning  when  Dr.  Dupr6*s  man  is  out  (Dr.  Dupr6  rose  to  protest 
against  any  suggestion  that  the  inspectors  were  acting  under  his  direction)— when  his,  the  dairy- 
keeper's,  man  has  over-slept  himself,  and,  instead  of  properly  milking  his  cow,  he  scamps  it ;  and 
this  is  obviously  not  to  the  advantage  of  the  dairykeeper — who  is  probably  also  in  bed,  being  Sunday 
morning — ^and  not  having  the  riglit  quantity  of  milk,  he  brings  it  up  to  it  by  means  of  the  pump,  and 
his  employer  is  fined« 
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Then,  again,  when  the  milk  comes  by  rail  some  hnndredB  of  miles,  of  coarse,  a  certain  amount  of 
churning  goes  on;  everybody  has  seen  that.  I  ha?e  frequently  seen  the  globules  of  fat  floating  on  the 
top  on  the  arrival  of  the  cans,  and  in  this  way  ^  per  cent,  may  easily  be  lost ;  and  when  the  milk 
stands  in  the  shop  the  cream  collects  on  the  top ;  if  the  inspector  comes  in  early  he  gets  a  good 
specimen,  and  then  he  says,  of  course,  we  knew  he  was  coming,  and  perhaps  a  month  after  he  goes  in 
later  and  gets  a  bad  specimen  from  the  bottom  of  the  can. 

Well  now,  as  to  alterations  in  the  Act,  I  certainly  should  like  the  Acts  altered  myself.  What  will 
I  suggest  ?  Well,  we  are  at  a  good  deal  of  trouble :  dairymen  are  not  orators,  and  cannot  speak  at 
pubfic  meetings,  and  the  oonseqnence  is,  they  have  a  good  many  things  said  against  them  which  Uiey 
do  not  deserve ;  but  two  or  three  years  ago  they  asked  the  House  that  the  Adulteration  Act  should  be 
altered,  and,  extraordinary  to  say,  it  was  altered :  a  little  Act  was  brought  forward  saying  that  the 
milk  should  be  sampled  at  the  railway  stations  (clause  3,  ch^ter  30),  and  it  gave  power  to  the 
inspectors  to  go  to  the  stations  to  take  samples  of  the  milk.  Well,  I  don't  think  it  is  carried  out  in 
thr^  stations  in  London  (Dr.  Muter  rose  to  sta^e  that  it  was  carried  out  in  Lambeth).  Then,  clause 
14  of  the  previous  Act,  in  which  it  says  that  inspectors  shall  offer  to  divide  the  article  into  three  por- 
tions. We  think  this  should  be  altered  into,  "the  inspector  $Aall  divide,**  etc.,  for  it  frequently  happens 
that  a  dealer,  confident  in  his  honesty,  sajrs  No,  I  don't  want  a  sample ;  and  then  he  is  at  the  mercy  of 
the  inspector.  Then  there  is  another  point,  and  that  is  written  warrantiei.  We  have  heard  that  when 
one  of  these  fraudulent  traders  says  it  is  no  fault  of  his,  that  he  sold  the  milk  just  as  he  received  it, 
he  is  told  he  should  buy  his  milk  with  a  written  warranty.  Well  now,  you  know  he  purchases  his  milk 
twice  a  day :  you  would  think  that  if  lie  agreed  with  a  wholesale  man  to  be  supplied  by  him  with 
pure  milk,  warranted  pure  for  twelve  months  at  a  good  price,  and  that  under  a  warranty,  that  if  the 
milk  was  found  to  bo  under  the  limit  he  could  proceed  against  the  wholesale  man,  but  it  is  nothing  of 
the  kind ;  our  judges  say.  You  must  have  a  warranty  with  every  consignment.  You  see  it  is  impossi- 
ble to  do  this ;  no  farmer  is  goiug  to  get  up  at  four  o*clook  in  the  morning  to  sign  a  separate  warranty 
for  every  can  of  milk  he  sends  up  to  London.  Then,  agaiu,  a  mention  was  made  of  the  Act  providing 
that  the  analysts,  where  the  milk  has  undergone  any  change,  have  to  make  special  note  to  that  effect. 
Well,  I  think  a  summons  ought  to  be  issued  within — say — a  week,  and  then  analysis  on  the  other  side 
could  be  conducted  with  some  chance  of  getting  a  just  idea  of  the  actual  state  of  the  case ;  but  there 
is  one  thing  with  reference  to  the  Adulteration  Acts,  and  that  is  this,  if  you  want  the  Act  carried  out, 
you  must  make  it  the  people's  interest  to  carry  it  out ;  there  is  more  heart-burning  over  one  honest 
man  who  is  convicted  unjustly — there  is  more  annoyance  and  bitterness  against  the  Acts  among  his 
fellow-traders,  than  there  is  in  500  just  convictions. 

Owing  to  the  time  getting  near  when  the  room  would  be  required  for  another  conference, 
the  president  requested  the  gentlemen  who  intended  to  speak  to  restrict  their  remarks  to  ten 
minutes. 

Dr.  Stbyehson  :  I  have  no  intention  whatever  of  replying  to  my  friend,  Mr.  Barham ;  he  of 
course  represents  a  large  and  important  interest,  and  I  have  listened  with  the  greatest  respect  to  any- 
thing he  had  to  say.  I  cannot  help  feeling,  however,  that  if  one  could  get  at  Ms  own  private  opinions 
he  would  be  inclined  to  fix  a  higher  standard  for  milk  than  he  admitted  in  his  speech.  I  am  rather 
unwilling  to  fix  upon  any  absolute  standard  for  this  most  important  commodity.  I  thoroughly  agreed 
with  Dr.  Muter  that  when  a  milk  is  rich  in  cream  or  butter  fat,  we  must  make  allowance  for  the 
solids  not  fatty,  but  I  must  object  to  any  such  standard  as  that  proposed  by  Dr.  Voelcker,  for  although 
I  believe  our  milk  supply  in  London  is  much  improved,  it  is  not  what  it  ought  to  be.  I  believe  if  tUs 
standard  were  adopted  we  should  have  a  depression  in  the  quality  of  our  milk  supply  by  ten  or  twelve 
per  cent.,  and  I  think  that  the  standard  should  be  fixed  at  the  lowest  limit  compatible  with  natural 
milk  of  a  healthy  cow.  There  is  one  other  point,  and  that  is,  that  the  analysts,  speaking  "  before  Qod 
and  man,"  as  a  certain  speaker  somewhat  rhetorically  described  it,  say,  in  their  certificate,  that  a 
given  specimen  contains  so  much  water :  now  I  have  signed  some  10,000  certificates  under  the  Act, 
and  I  have  never  signed  anything  of  that  kind.  You  will  find  that  the  analyst  only  expresses  his 
opinion  that  there  is  so  much  water.  I  have  observed  that  a  good  many  of  the  general  public  are 
present,  and  I  should  like  to  impress  upon  them  that  we  wish  to  have  more  of  the  articles  supplied  to 
us  by  the  general  public,  and  I  would  especially  impress  upon  those  who  are  connected  with  public 
institutions— such  as  hospitals,  infirmaries,  etc.,  to  have  their  milk,  drugs,  etc.,  examined  frequently. 
It  is  astonishing  how  few  samples  we  get  &om  such  institutions  of  that  sort.  I  have  had  the  oppor- 
tunity from  time  to  time  of  examining  supplies  from  hospitals,  infirmaries,  etc.,  and  I  have  been  sur- 
prised to  see  what  adulterations  in  the  article  of  drugs  they  get ;  it  is  said,  of  course,  in  defence  of 
the  very  inferior  article  supplied,  that  the  managers  contract  at  a  figure  at  which  the  articles  cannot 
be  supplied,  but  it  still  does  not  exonerate  the  trader  from  the  breach  of  commercial  morality :  if  he 
contracts  to  supply  an  article  at  a  price  at  which  he  knows  it  cannot  be  legitimately  supplied,  it  does 
not  justify  him  in  passing  a  spurious  or  adulterated  article.  I  think  public  analysts  would  do  well  to 
direct  their  attention  to  drugs.  I  say  this  because  I  see  many  reports  of  the  pharmacists,  and  I  can 
vouch  for  a  great  many  that  they  are  supplied  with  all  purity  and  precision ;  but  there  are  a  certain 
class  of  men  who  supply  medical  men,  hospitals,  etc.,  at  cheap  rates,  and  with  inferior  articles.  In 
one  instance,  a  compound  senna  mixture — a  preparation  familiar  to  most  of  you,  I  expect,  and  the 
efficacy  of  which  depends  on  sulphate  of  magnesia  and  senna,  but  as  the  first  is  very  less  expensive 
than  the  latter,  the  senna  was  conspicuous  by  its  absence,  with  disastrous  effects  upon  the  aged  poor 
and  side,  for  whom  it  was  intended.  There  is  still  one  other  class  of  adulteration  to  which  I  wish  to 
refer,  and  that  is  the  kind  of  fraud  which  lis  perpetrated  when  articles  of  inferior  character  are 
sophisticatod  by  something  which  gives  them  a  good  appearance,  for  instance,  alum  in  bread ;  fortu- 
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nately  l^is  is  in  a  great  measure  a  thing  of  the  pAst,  but  I  think  I  should  have  liked  to  have  heard 
this  discussed,  as  to  how  far  it  is  legitimate  to  utilize  inferior  articles  in  this  way.  It  is  well  known 
to  yon,  sir,  that  there  are  certain  classes  of  tpod  products,  such  as  flours,  which  are  in  an  unsound 
state,  and  a  good  sound  loaf  cannot  be  prepared  from  them,  and  yet  by  the  addition  of  alum,  a  very 
good  presentable  loaf  may  be  produced.  My  opinion  is,  that  if  we  make  a  good  loaf  with  the  addition 
of  alum  from  inferior  flour,  we  aro  presenting  uie  public  with  a  more  wholesome  substance  than  if  the 
alum  had  not  been  added,  but  this  does  not  cover  the  question.  If  the  opinion  of  the  customer  were 
asked  about  it,  and  his  consent  wero  obtained,  I  could  understand  the  morality ;  but  I  do  not  see  it 
when  the  inferior  article  is  made  to  look  like  a  good  article,  which  it  is  not,  and  the  piice  of  the  better 
article  charged  for  it.  I  r^)eat,  I  should  have  liked  to  have  heard  the  question  discussed  from  thia 
point  of  view,  as  it  is  one  of  immense  importance. 

Mr.  Easton  :  I  must  admit  that  yesterday  I  sat  like  a  steam-engine  under  pressure,  and  it  was 
very  interesting  to  hear  the  roply  of  Ifr.  Barham.  I  feel  it  an  impossibility  to  continue  a  discussion 
which  has  been  so  exhaustively  touched  upon  by  Mr.  Barham ;  one  point,  however,  he  did  not  allude 
to,  and  that  is  that  dairymen  have  no  antipathy  to  public  analysts  as  a  class,  but  against  certain 
individuals  who  are  not  quite  fit  for  the  position  they  occupy,  whose  certificates  have  been  the  means 
of  ruining  many  honest  traders.  The  statement  has  been  made,  that  oat  of  1,000  samples  certified  as 
adulterated,  only  one  had  been  lost  when  the  certificates  were  brought  into  court.  Now  does  it  ever 
occur  to  the  public  how  many  of  these  cases  in  which  convictions  ensue  are  ever  contested  ?  There  are 
hundreds  of  samples  of  milk  taken  from  dealers,  where  convictions  ensue,  where  the  man  does  not 
attempt  any  opposition  to  the  case— he  does  not  take  a  contrary  opinion.  I  should  like  to  know  in 
how  many  of  these  1,000  cases  was  there  any  contestation.  I  have  known  cases  where  four  per  cent, 
of  water  was  certified  to,  and  on  application  to  Somerset  House,  a  certificate  was  returned  different 
entirely  from  that  of  the  analyst.  A  gentleman  who  spoke  yesterday,  Mr.  O.  Hehner  (it  may  possibly 
have  been  with  a  feeling  akin  to  superior  knowledge),  stated  that  he  had  analysed  more  samples  than 
Somerset  House ;  now  is  Mr.  Hehner  aware  of  the  fact  that  Somerset  House  have  taken  600  various 
samples,  and  yet  Mr.  Hehner  has  6,000  samples. of  the  same  sort:  have  you  had  cows  kept  especially 
for  this  purpose  ?  or  have  you  been  taking  indiscriminately  from  a  general  source,  and  as  a  general 
average  of  analysts.  It  was  my  good  fortune  some  two  years  ago  to  be  dining  with  Dr.  Tidy,  and 
upon  that  occasion  Dr.  Tidy  was  rather  vicious  against  a  large  number  of  medical  men  who  assembled 
at  that  banquet.  He  said,  the  poor  you  have  always  with  you,  and  so  have  you  the  doctors ;  and  ho 
went  on  to  say  that  the  ills  of  men  were  mainl:^  imaginary,  and  so  long  as  they  continued  to  exist  the 
medical  man  would  thrive ;  but  I  do  not  imagine  the  truth  of  the  inference.  As  to  the  statement 
that  the  adulteration  of  milk  has  dropi>ed  from  fifty  per  cent.,  the  Adulteration  Act  only  having  been 
in  foroe  since  1872,  it  is  quite  within  the  limits  of  possibility  that  within  a  few  years  adulteration 
itself  may  come  to  an  end,  and  then  I  hope  we  shall  dispense  with  the  public  analysts. 

Mr.  Helm  :  In  the  course  of  the  speeches  of  yesterday  a  very  serious  charge  was  made  against 
Dr.  Bell  and  Ms  colleagues  in  their  capacity  of  referees.  Two  gentlemen  in  a  very  high  position  as 
public  analysts  made  a  very  serious  charge  for  adopting  the  standard  they  had  at  Somerset  House, 
and  that  they  had  taken  diseased  or  improperly  fed  cows  to  judge  from ;  but  what  in  the  world  could 
be  the  motive  for  doing  anything  of  the  sort  ?  and  they  did  nothing  of  the  kind— they  sought  all 
round  London,  and  even  as  far  away  as  Somerset  and  Derby,  to  get  fair  samples.  These  two 
gentlemen  told  you  that  the  limits  adopted  by  the  Society  of  Public  Analysts  were  9  per  cent, 
non-fatty  and  2*5  fatty,  but  to-day  1  have  been  perfectly  bewildered  by  the  figures  brought  forward  by 
different  speakers,  for  the  past  President  of  the  Society  has  said  he  would  pass  milk  at  8*5  per  cent. ; 
but  because  we  at  Somerset  House  have  agreed  to  pass  it  at  8*5  per  cent,  we  are  told  our  cows  are  ill  I 
Well,  now,  as  Mr.  Barham  has  said,  it  is  not  usual  to  accept  bad  or  diseased  cows  at  Dairy  Shows,  but 
these  cows  have  given  Dr.  '.Dupr6  another  grievance.  Dr.  Dupr6  has  abused  the  authorities  at 
Somerset  House  on  the  ground  of  the  lowness  of  their  standards,  and  says  they  have  lowered  the 
standard  of  milk  by  taking  too  low  a  standard.  Yesterday  Dr.  Dupr6  was  rather  more  moderate, 
and  said  that  occasionally  a  single  cow  might  give  below  9  per  cent.,  but  a  whole  d^ry  never.  Well, 
now,  I  have  the  results  pointed  out  by  Mr.  Barham  of  these  cows*  milks,  and  accepted  at  Islington, 
which  were  not  analysed  at  Somerset  House  but  by  Professor  Voelcker,  that  out  of  a  total  of  79  cows 
33  gave  below  the  standard,  and  that  out  of  23  short-horns  13  have  the  audacity  to  give  below  the 
Society's  limits,  of  the  Jerseys  3,  and'out  of  the  Guernseys  4,  and  out  of  6  Dutch  cows  4  were  below ; 
and  as  to  the  fact  of  a  dairy  never  coming  below,  the  mixed  milk  of  the  entire  lot  would  be 
pronounced  adulterated  according  to  their  standard— so  much  for  these  cows.  Well,  what  do  we  do  7 
we  send  round  inspectors,  and  out  of  238  samples  134  were  adulterated  according  to  the  Society's 
standards.  How  tnen,  in  all  reason,  could  we  adopt  a  standard  of  that  kind  ?  out  of  four  dairies  8 
came  below  the  Society's  standard.  Now  these  gentlemen,  at  a  recent  case  at  Manchester,  have  told 
us  they  always  report  a  sample  below  9  per  cent.  What  must  we  think  then  of  Dr.  Muter,  who 
will  pass  milk  at  8*5  per  cent,  if  the  fat  be  good  ?  and  Dr.  Stevenson,  if  he  does  the  same 
thing  ?  Well,  sir,  the  time  is  very  limited,  and  I  know  Dr.  Bell  will  reply  to  many  of  the  statements 
which  have  been  made,  and  I  am  sorry  I  have  not  the  opportunity  of  making  this  mention  yesterday. 
Well,  now,  you  all  noticed  that  Dr.  Bell  very  studiously  avoided  anything  which  might  bring  him 
into  collision  with  the  public  analyst,  but  Dr.  Dapr6  stated  that  he  was  glad  to  air  his  grievance 
against  Somerset  House,  and  I  can  assure  you  Somerset  House  is  equally  glad  to  have  the  opportunity 
of  explaining  themselves.  The  paper  of  Mr.  Bannister  took  away  part  of  what  I  intend  to  sa> 
ivith  regard  to  it,  but  you  all  know  that  the  Society  of  Public  Analysts  adopted  their  standard  on  a 
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baais  snggested  by  Mr.  Wanklyn,  that  was  to  dry  the  milk  for  three  hoars,  take  the  fat  out  of  it,  and  the 
difference  was  the  non-fatty  solids.  Of  course,  if  yon  leave  any  water  in  the  milk  it  swells  the  amount 
of  the  non-fatty  solids,  and  it  has  been  shown  that  by  drying  the  non-fatty  solids  to  dryness,  that  1b 
until  the  result  is  constant,  8*5  per  cent,  is  equal  to  9,  winch  .is  the  standard  adopted  by  the  public 
analyst.  Why,  then,  are  our  cows  diseased,  if  our  8*5  per  cent,  is  equal  to  your  9  per  cent.  1  Well, 
now,  coming  to  what  can  be  done  to  make  the  Act  more  effective,  we  are  all  agreed,  for  we  all  agree 
to  get  the  l^t  article  we  can,  we  have  a  bias  against  fraud,  and  we  have  been  tiying  all  we  can  do  to 
get  a  utandard.  I  can  tell  you  there  is  no  work  which  banses  us  so  much  anxiety  at  Somerset  House 
as  one  of  those  referred  certificates.  I  can  assure  you  it  is  quite  a  doud  off  Dr.  Bell's  head  when  the 
certificate  can  be  approved.  First,  the  Act  is  very  inefficiently  worked  throughout  the  country,  and 
I  should  be  very  glad  to  see  some  means  of  getting  it  more  effectually  carried  out.  Dr.  Muter  has 
suggested  that  an  inspector  should  be  compinlsorily  appointed,  and  a  very  fair  number  of  samplen 
purchased ;  but  what  is  the  use  of  compelling  a  man  to  purchase  samples  if  he  does  it  in  a  police- 
man's unifbrm  ?  I  think  something  further  is  required,  and  that  the  Local  Government  Board,  where 
they  suspect  that  the  Act  is  not  properly  worked,  ought  to  work  it  themselves  in  one  way  or  another; 
but  unless  local  tradesmen  and  local  councils  can  be  overridden  in  some  respect,  I  fear  the  Act  will 
never  be  thoroughly  efficient. 

Mr.  Anobll  :  I  think  the  position  I  stand  in  here  is  unique,  because  it  is  the  first  time  that  a 
public  analyst  has  had  the  opportunity  of  speaking  in  just  suchja  meeting  as  this.  For  the  first  time 
we  have  the  representatives  or  the  upper  house  who  have  come  down  amongst  us — the  gentlemen  in 
power  and  authority  set  over  us  as  referees.  I  say  we  havd^never  had  an  opportunity  of  speaking  before 
these  gentlemen,  and  it  was  one  of  our  first  grievances  that  we  could  never  approach  them.  Now  the 
day  has  come,  and  we  are  exceedingly  glad  to  have  met  face  to  face  with  them,  and  with  those  people 
who  regard  public  analysts  as  people  to  be  objected  to. 

Now  for  the  remarks  of  a  gentleman  who  spoke  on  behalf  of  the  dairymen ;  he  made  a  brilliant 
and  interesting  speech,  but  he  spoke  of  it  as  though  it  were  a  game  with  two  sides,  and  then  he 
seemed  to  try  to  prove  that  two  blacks  were  white.  After  that,  some  misunderstanding  on  his 
part  was  made  with  r^;ard  to  what  was  said  yesterday.  He  seems  to  have  got  mixed  up  between  a 
statement  made  by  one  gentleman  that  the  percentage  of  cases  of  milk  adulteration  had  increased, 
and  the  statement  of  the  other  gentlemen  that  the  proportion  of  added  water  had  decreased.  This 
same  gentleman  told  us  something  about  the  fact  that  We  could  not  tell  add^  water  from  other 
water.  Now,  it  makes  me  think  of  one  instance  which  has  occfirred  to  me  when  I  was  lecturing  to 
the  Botley  Agricultural  Association,  and  after  some  pafn^  to  show  them  why  we  should  believe  in  a 
comparative  standard  of  such  a  supply  as  milk ;  that  nature,  if  she  gives  the  animal  this  secretion 
for  the  nourishment  of  the  young,  it  would,  from  the  most  abstract  point  of  view,  be  expected  to  be 
somewhat  constant,  and  also  attempted  to  prove  it  to  be  the  case  by  experiment.  Now,  after  all  my 
pains,  one  of  the  farmers  present  got  up  and  said :  **  Now,  just  look  here,  Mr.  Angell ;  I  have  listened 
to  you  and  all  that,  but  can  you  distinguish  the  added  water  from  the  other ! "  Of  course  I  admitted 
I  could  not.  "  Well,"  said  the  farmer,  **  then  you  can  sit  down,  for  if  you  can't  do  that  you  are  not 
much  good  anyway."  And  we  were  told  much  the  same  thing  to-day.  Milk  takes  up  a  good  deal  of 
our  time  now,  and  it  is  not  altogether  undesirable  that  it  should  be  so,  seeing  the  great  importance 
of  the  subject. 

Turning  for  a  moment  as  to  beer.    It  was  said  by  one  speaker  yesterday  that  there  is  a  very  great 
difficulty  in  establishing  the  composition  of  what  is  sold  to  us  as  beer.    It  frequently  happens  to  us 
in  my  district  that  question  arises  as  to  the  quality  of  the  beer  which  is  sold,  and  they  send  me  a 
great  number  of  samples,  but  owing  to  the  fact  that  there  is  no  absolute  criterion  we  are  obliged  to. 
certify  that  they  are  sound,  unless  we  find  something  deleterious.    Now,  I  see  a  way  out  of  this 
difficulty;  all  the  multifarious  compounds  of  sugar,  and  more  or  less  edible  bitters,  should  be  sold 
under  the  name  of  Ale ;  but  if  a  man  asks  for  a  glass  of  Beer  he  should  have  nothing  else :  a  product 
of  malt,  flavoured  with  hops.    Let  ale  be  anything  wholesome  in  the  shape  of  what  is  now  known  as 
beer,  and   the   word   beer   be  restricted,  as  I  have  said,  to  a  product  of  malt  and  hops  alone. 
This   would   meet   the   difficulty,   and    I    don't  see   that    it   would   interfere   with   tne   trade 
at   alL     Yesterday,  Professor   Attfield   was   clever   enough   to   give  us   some   very   astounding 
allegs^ons,  but  I  regret  to  see  he  is  absent  to-day,  though  I  asked  him  to  be  present.    For 
that  reason  I  shall  not  go  so  indignantly  to  work  as  I  had  intended;  but  I  think  when  such 
statements  are  made  they  should  be  made  with  very  great  caution.    The  very  first  thing  he  said  was 
to  give  you  a  caution  that  you  should  not  be  led  away  by  eas  parte  statements,  but  I  claim  for  public 
analysts  a  very  much  more  independent  position  than  that  of  Professor  Attfield  in  connection  with 
the  prosecutions.    In  several  of  these  cases  which  he  quoted  I  was  the  analyst,  and  I  ask  you  which 
of  the  two  is  likely  to  make  an  ex  parte  statement — myself,  or  the  man  who  is  intimately  connected 
with  a  very  powerful  Trade  Union — which  comes  down  with  counsel  and  chemical  adviser,  and  that 
adviser  it  is  an  open  secret  is  the  man  in  question  ?    They  bring  down  parts  of  pharmacopoeias,  and 
strive  to  prove  their  case  from  one  or  other  of  them,  and  if  by  means  of  a  quotation  from  some 
antiquated,  worm-eaten  old  pharmacopoeia,  they  can  manage  to  elicit  something  in  their  favour  they 
exult,  and  woald  seek  to  convey  the  impression  that  when  a  case  is  dismissed  you  must  look  upon  it 
as  though  an  error  on  the  part  of  the  analyst  had  been  detected.   There  are  such  things  as  differences 
in  opinion,  and  therefore  it  is  objectionable  ,we  should  speak  of  the  analyst's  certificates  being 
dismissed  when.  If  we  should  inquire  into  the  matter,  it  would  prove  to  be  something  outside  of,  and 
independent  of  it,    I  will  sa^  m  QOQclusion,  with  regard  to  Promsor  Attfteld's  statement,  that  I  wa9 
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aboat  to  refer  to  certain  special  cases  where  he  is  known  to  have  said  that  citrate  of  magnesia  need 
contain  no  citric  acid  and  no  magnesia ;  and  in  one  case  where,  by  a  process  best  known  to  himself  he 
really  found  a  very  faint  trace  of  soda  carbonate  in  the  bulk  of  sulphate  of  lime— a  process  by  the 
waywhioh  he  has  kept  secret  to  the  present  time ;  but  in  his  absence  I  shall  not  go  into  these 
matters. 

Dr.  Bkdwood  :  I  may  say  in  the  Urst  place  that  I  have  listened  iTith  very  oonsiderable  inteieit  to 
the  discussion  which  has  taken  place  here  to-day,  and  that  the  effect  of  what  has  been  stated  by  some 
of  the  gentlemen  who  have  ajmeared  here  has  rendered  unnecessary  my  saying  much  upon  the  anbjeot. 
At  first  the  observations  miie  by  Dr.  Muter  I  must  entirely  and  completely  agree  with,  and  I  may 
say  also  with  reference  to  the  very  spirited  and  talented  remarks  which  have  been  made  by  Mr, 
Barham,  that  I  feel  quite  sure  you  will  all  have  been  greatly  delighted  in  having  had  the  opportunity 
of  hearing  the  very  able  defence  on  behalf  of  the  dairymen.  Now,  there  are  just  two  points  I  intended 
to  refer  to— two  points  which  have  not  been  so  thoroughly  disposed  of,  which  I  wish  to  make  a  few 
remarks  upon ;  the  first,  with  reference  to  the  statement  which  was  made  yesterday  to  the  effect  that 
the  Adulteration  Act  has  not  accomplished  all  that  was  anticipated  from  it,  or  even  much  that  could 
be  satis&ctorily  referred  to  it,  especially  because  it  is  found  on  reference  to  statistics  that  the 
proportion  of  adulterated  articles  still  continues  to  be  so  much  what  they  were  in  the  first  instance. 
Now,  that  is  an  argument  which  will  have,  I  conceive,  weight  with  many  persons,  unless  some  mutual 
explanation  is  given  as  to  the  cause  of  that  persistency  in  the  percentage  of  adulterated  arti^es 
appearing  on  the  annual  reports.  It  appears  to  me  that  that  has  arisen  mostly  from  the  dronmstance 
that  a  very  considerable  change  has  taken  place  in  the  nature  of  the  substances  collected  by  inspectors 
for  analysis  recently,  as  compared  with  what  was  the  case  some  years  ago.  I  have  been  a  public 
analyst  almost  from  the  commencement  of  these  operations,  and  I  have  had  a  very  considerable 
experience,  being  the  analyst  for  the  metropolitan  county  and  for  many  of  the  large  districts,  and  I 
can  say  from  my  experience  that  when  we  bc^an  this  work  the  inspectors  were  in  the  habit  of 
collecting  a  very  large  number  of  samples  of  different  kinds  and  of  different  materiiUs,  which  were 
submitted  to  analysis,  and  that  in  the  process  of  time  it  was  ascertained  by  these  inspectors  and  otiiers 
that  a  large  number  of  the  substances  which  they  had  been  in  the  habit  of  collecting  never  practically 
were  found  to  bo  adulterated.  Latterly  the  inspectors  have  confined  themselves  within  my  experience 
to  a  very  limited  number  of  articles,  and  those  are  the  kind  of  articles  which  are  most  Uable  to 
adulteration,  as,  for  instance,  milk  and  butter,  coffee  and  mustard,  and  a  few  more  articles  of  that 
description ;  in  point  of  fact,  the  very  articles  which  are  referred  to  by  Dr.  Bell  in  his  paper  are  those 
which  alone  are  now  found  to  be  to  any  general  extent  subjected  to  adulteration ;  and  seeing  that  these 
articles  are  of  the  special  nature  of  those  liable  to  adulteration,  it  would  naturally  follow  that  the 
proportion  of  adulterated  specimens  among  them  should  be  in  relation  to  what  oocmrred  when  a 
much  larger  class,  a  much  larger  number  of  different  classes  of  articles  were  collected,  all  of  which 
were  submitted  to  analysis,  but  ^  of  which  were  never  found  to  be  adulterated.  It  appears  to  me 
this  is  the  principal  cause  of  the  continuance  of  the  percentage  of  adulterations  whidi  is  almost 
identical  with  what  it  was  years  ago.  There  are  some  other  causes  certainly,  but  not  as  influential  as 
that  I  have  mentioned.  Many  of  the  causes  also  of  the  increased  high  percentage  of  adulteration  \b 
the  imperfect  manner  in  which  the  Act  is  carried  out.  I  can  speak  from  mv  own  experience  within 
those  districts  where  the  Act  has  been  most  regularly,  systematically,  and  conostently  carried  out,  that 
there  has  been  a  very  considerable  reduction  in  the  amount  of  adulteration.  There  are  one  or  two  of 
the  metropolitan  districts  of  which  I  am  analyst  where  there  has  been  a  very  marked  hidioBtion  of 
improvement  in  this  respect,  whereas  in  some  others  of  which  I  also  have  experience  tiie  case  has  been 
qmte  otherwise.  In  districts,  for  instance,  in  which  the  inspectors  only  now  and  then  bring  samples 
by  impulse,  or  when  they  have  been  accidentally  prompted  to  bring  samples,  in  those  cases  where  they 
often  remfdn  for  many  months  without  collectirig  anv  samples  at  all,  and  the  result  of  that  is  that 
certain  traders  get  into  a  habit  of  supplying  articles  which  when  analysed  are  found  to  be  adulterated. 
Now,  that  is  one  point  which  I  wish  specially  to  call  your  attention  to,  and  another  point  is  that 
referred  to  by  Dr.  Bell  at  the  end  of  his  paper ;  and  I  shall  be  glad  to  hear  what  he  has  to  say  in  his 
reply  on  this  point,  namely,  whether  he  oonsiders  that  the  addition  of  flour  or  starch  to  mustard  is  an 
adulteration,  or  sugar  and  starch  to  cocoa— an  opinion  which  I  myself  have  entertained  and  acted  upcm. 
I  certainly  consider  that  the  substance  sold  to  the  public  under  the  name  of  cocoa  is  well  understood 
in  this  country  to  be  mixed  with  starch  and  sugar ;  but  nevertheless,  if  I  were  to  find  an  undue  propor- 
tion of  these  materials,  then  I  should  look  upon  it  as  an  adulteration,  and  so  likewise  with  re&rence 
to  mustard.  I  consider  that  a  little  flour  added  to  the  mustard  contributes  to  its  value,  but  if  I  found 
more  than  five  or  ten  per  cent.,  1  should  look  upon  it  as  an  adulteration.  Of  course  I  should  make 
an  exception  of  mustard  for  medicinal  purposes,  as  this  ought  to  be  pure ;  but  the  conclusion  I  have 
arrived  at  is  that  in  the  general  run  of  mustard  not  much  fiour  is  added. 

Mr.  Cheshibe  :  I  had  made  a  few  notes  yesterday  on  some  points  on  which  I  wanted  to  speak, 
but  the  greater  part  have  been  dealt  with,  so  I  will  only  allude  to  a  few  of  them.  I  will  b^^  my 
remarks  by  saying  how  glad  I  am  I  came  up  from  Hastings  to  attend  this  conference.  The  first  point 
is  the  question  of  the  percentage  as  mentioned  in  Dr.  Bell's  paper.  It  is  stated  that  the  percentage 
of  adulteration  is  probably  very  much  higher  than  the  Reports  give,  on  account  of  the  traders  often 
knowing  the  inspector,  especially  in  uniform.  There  is,  however,  the  other  side,  as,  for  instance,  at 
Hastings.  The  inspector  only  comes  where  he  expects  to  find  bad  specimens,  and  yet  we  only  get 
15  per  cent.,  and  the  common  way  is  for  the  public  to  go  and  tell  him  where  the  bad  specimens  are  to 
be  found,    He  employs  every  means  for  preventing  anybody  knowing  him.    I  had  a  small  number  of 
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samples  from  the  pablic,  but,  cnrionsly  enough,  in  the  samples  from  the  public  I  never  had  one  that 
was  adulterated. 

Then  as  regards  the  small  fines,  there  is  just  one  reason  why  the  fines  are  is  some  cases  small,  and 
that  is,  that  they  do  not  fall  on  the  really  guilty  party*  The  retail  dealer  often  pleads  that  he  has 
sold  the  articles  just  as  he  bought  them  from  the  wholesale  man.  Then  as  regards  understating  the 
results,  I  have  always  made  a  practice  only  to  certify  to  so  much  as  I  could  be  certain  about ;  but 
there  is  this,  if  you  state  the  amount  low,  the  magistrates  say  it  is  very  small  in  quantity,  and  perhaps 
there  might  have  been  a  mistake.  They  argue  that  it  would  not  have  been  worth  the  tradesman's 
while  to  adulterate  in  such  small  quantities.  I  do  not  believe  in  saying  anything  as  to  the  quantity, 
when  I  do  I  always  put  **  about  **— as  in  a  case  last  week  of  a  sample  of  strawberry  jam,  when  I 
certified  that  there  was  about  60  per  cent,  of  apple.  With  regard  to  improvement  in  samples,  I  heard 
of  a  curious  circumstance  at  Rye.  It  is  one  of  those  places  where  they  never  take  any  samples  for  a 
long  time,  and  then  go  in  with  a  rush.  I  had  a  letter  from  the  Town  Clerk  saying  some  samples  were 
to  be  brought  especially  of  milk.  On&'half  of  the  specimens  were  adulterated,  and  when  i  met  the 
inspector  who  had  been  to  take  samples  of  butter,  he  said,  "  Sir,  I  cannot  find  any  butter ;  it  is  all 
butterine."  Then  as  to  beer,  as  there  is  no  definition,  one  must  be  very  careful.  I  take  it,  beer  must 
be  a  liquid  widch.  must  be  fermented  with  some  form  of  starch,  with  the  addition  of  a  bitter.  As  far 
as  the  use  of  chemical  reagents  is  concerned,  where  preservative  reagents  are  used  with  a  good  effect, 
and  are  innocent  in  themselves,  I  pass  them ;  but  I  think  there  is  need  for  a  general  agreement  among 
public  analysts  on  this  head. 

Then  as  r^^ards  milk  and  its  standards.  Tlie  majority  of  these  low  standards  are  those  realised 
by  Dr.  Yoelcker,  and  it  is  clear  he  adopts  some  peculiar  plan  of  his  own.  In  my  own  case  I  have  always 
dried  for  three  hours,  and  in  every  case  where  it  has  gone  below  nine  I  have  reported  it,  and  I  have 
never  had  an  appeal  to  Somerset  House.  It  is  not  very  often  I  get  a  milk  which  runs  below  nine,  and 
it  is  very  d^oult  to  understand  why  a  series  of  analysps  hy  Dr.  Yoelcker  should  all  come  bdow 
nine,  seeing  that  his  fat  is  very  high. 

Mr.  Llotd  :  There  are  very  few  points  for  me  to  speak  upon,  and  I  shall  only  point  out  that  I 
think  the  great  object  of  the  Food  and  Drugs  Act  is  to  ensure  health,  and  that  the  public  analyst  is 
required  more  to  protect  the  public  from  any  ill-effects  than  really  that  the  food  should  come  up  to  any 
defixiite  standard.  That  is  the  great  difficulty  I  find  in  coming  to  any  conclusion  as  to  standards,  especially 
with  regard  to  milk,  because  we  all  know  that  milk  has  proved  of  all  articles  of  food  the  one  which 
has  brought  most  disease.  That  remindt  me  of  a  point  which  I  think  is  of  importance,  and  I  have 
not  heard  it  remarked  upon,  that  there  Lb  a  large  amount  6f  condensed  milk  being  sold  as  milk  having 
had  water  added  to  it.  Now,  if  there  be  one  practice  more  than  another  that  is  likely  to  prove  detrimental, 
it  is  t^at  the  liability  to  disease  from  the  addition  of  water  is  very  great,  even  in  ordinary  milk,  but 
what  will  happen  if  condensed  milk  is  to  be  made  up  to  the  strength  of  milk  and  sold  as  such  1  If 
the  condensed  milk  has  been  condensed  with  sugar  this  could  be  detected  in  the  solution,  but  if 
unsweetened  condensed  milk  be  employed,  I  do  not  know  any  way  of  ascertaining  the  fact,  nor  do  I 
know  that  any  action  could  be  taken  on  such  grounds,  even  if  proved.  One  of  the  greatest  difficulties 
that  the  public  have  to  contend  against  is  that  their  food  shall  be  pure,  although  the  Acts  exist, 
because  every  one  must  know  who  has  had  any  experience  of  the  matter  that  under  the  present  system 
it  is  very  largely  a  failure — namely,  that  the  inspectors  are  not  able  to  obtain  adulterated  samples 
when  those  adulterated  samples  exist.  The  public  are  open  to  have  analyses  made,  but  they  have  to 
pay  ten  shillings,  and  no  one  will  pay  ten  shillings  to  ascertain  whether  one  shillingsworth  of  food 
which  he  has  purchased  is  genuine  or  not.  It  ia  the  State  which  should  protect  the  public.  How  that 
can  best  be  done  I  am  not  altogether  prepared  to  say,  but  the  method  of  people  writing  to  the  inspector 
and  telling  him  he  has  reason  to  suspect  such  and  such  a  material  obtained  at  such  and  such  a  place  is 
the  most  possible  one  that  I  can  suggest,  but  the  public  require  to  be  educated  before  they  will  under- 
stand the  desirability  of  pure  food.  We  cannot  expect  the  poor  man  to  pay  one  shilling  and  sixpence 
a  pound  for  coffee  without  chicory  in  preference  to  one  shilling  a  pound  with  chicory,  and  until  we 
can  teach  them  this  the  Act  will  never  get  that  public  support  which  after  all  is  what  it  mostly  needs. 
One  remark  more  as  regards  the  application  of  the  Act  to  agricultural  substances.  I  believe  that  that 
is  totally  unnecessary ;  the  reason  why  the  public  are  able  to  obtain  analyses  of  food  at  the  expense  of 
the  State  is  that  the  food  costs  comparatively  little,  compared  with  the  cost  of  the  analysis ;  but  this 
does  not  hold  good  with  respect  to  the  agricultural  substances,  where  the  purchases  are  made  in  large 
quantities,  and,  besides,  every  farmer  belongs  to  a  society,  attached  to  which  there  is  an  analyst  who 
will  analyse  his  specimens  for  him  at  a  small  cost.  I  say  the  farmer  is  able  to  protect  himself,  which 
the  individual  cannot^ 

Dr.  YiBTH  :  Almost  every  speaker  who  has  addressed  this  meeting  has  taken  up  one  question  as 
relating  to  an  axtide  of  food  upon  which  the  young  part  of  the  population  almost  entirely  subsists. 
As  I  have  devoted  eight  years  to  the  analysis  of  miUc  In  the  laboratory  under  my  charge,  where  fifty 
or  sixty  mixed  samples  are  analyrod  every  day,  I  may  be  allowed  to  speak  on  the  subject.  That  there 
are  some  difficulties  in  connec^on  with  milk  analysis  and  milk  adulteration  is,  I  think,  sufficiently 
TOOved  hy  the  animated  debates  which  occur  whenever  the  subject  is  made  a  matter  of  discussion. 
The  variations  in  the  natural  composition,  and  the  alterations  caused  by  the  tendency  of  the  fat  in 
milk  to  separate  out  in  the  form  of  cream  make  it  difficult  to  ensure  the  supply  of  an  article  in  no  way 
tampered  with  to  the  general  public,  and  at  the  same  time  not  to  do  wrong  to  the  honest  dealer  and 
the  liability  to  speedy  decomposition  very  often  forms  a  difficulty  to  prove  and  confirm  an  alleged 
adulteration. 
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In  the  case  where  a  sample  of  milk  is  found  or  suspected  to  be  adulterated,  it  will  be  veiy  rarely 
possible  to  compare  it  with  a  sample  as  it  was  originally.  This  being  so,  and  keeping  in  mind  that 
milk  naturally  varies  .to  a  great  extent,  a  prosecution  for  adulterated  milk  would  be  at  most  impossible, 
unless  some  standard  or  better  limit  be  found ;  where  to  fix  it  is  another  difficult  question,  which,  in 
my  opinion,  cannot  be  solved  satisfactorily,  so  long  as  milk  of  individual  cows  and  dairy  milk  is 
treatedin  the  same  manner.  Milk  of  individual  co?rs  sometimes  comes  down  very  low  as  far  aa 
composition  is  concerned,  and  I  can  see  no  difficulty  why  dealers  should  not  be  compelled  to  sell  a 
milk  labelled  accordingly.  If  the  public  choose  to  buy  a  milk  which  might  be  very  rich  or  might  be 
very  poor,  they  may  do  so.  With  dairy  milk,  which  is  the  mixed  milk  of  a  number  of  cows,  the 
difficulty  is  diminished  to  a  great  extent.  Such  a  milk  is  much  more  uniform,  although  it  still  may 
vary  a  good  deal.  In  the  first  place  the  ,q[)ecific  gravity,  which  is  so  easily  ascertained  by  the 
lactometer,  falls  alwa3rs  between  1029  and  1034,  and  fi  only  every  small  milk  dealer  who  has  no  other 
means  of  protecting  himself,  and  every  householder  who  likes  to  have  pure  milk  for  himself  or  his  off- 
spring, would  use  this  instrument  freely,  a  great  deal  of  watered  milk  would  be  banished  from  the 
streets  of  London  in  a  very  short  time.  As  it  Is  impossible  to  detect  adulteration  in  eveiy  case  in  this 
way,  there  will  be  still  a  great  deal  of  the  work  left  to  the  analyst.  I  have  said  already  that  in  my 
opinion  it  is  necessary  to  fix  a  limit ;  where  to  fix  it  is,  in  the  first  place,  a  question  of  analyticid 
method.  The  total  solids  given,  fat  and  solids  not  fat,  compensate  one  another.  If,  by  our  method, 
the  fat  is  exhausted  to  the  last  trace,  the  solids  not  fat  will  be  proportionately  low ;  if,  on  the  other 
hand,  a  particular  method  leaves  about  i^^^l^  one  pfir  cent,  of  tat  in  the  non-fatty  solids,  the  latter  will 
be  so  much  increased.  How  much  fat  or  solids  not  fat  may  be  expected  must  be  found  out  bj 
statistical  investigation,  and  I  think  there  exists  plenty  of  material  now-a-days  to  settle  the  ques^n 
at  once.  If,  say  among  100  farmers,  ninty-nine  are  able  to  produce  a  milk  of  a  certain  standard,  the 
remaining  one  should  be  able  to  do  the  s&me;  and  if,  through  bad  feeding  or  watering,  the  milk  should 
be  excluded  from  the  market,  I  do  not  think  any  reasonable  man  could  find  fault  with  this.  In  my 
opinion,  the  standard  applied  by  the  Society  of  Public  Analysts  at  present  is  quite  fair  and  just  to  both 
parties  as  far  as  fat  soHds  are  concerned ;  but  with  the  analytical  methods  the  limits  for  fat  and  solids 
not  fat  should  be  altered.  The  tendency  of  the  fat  to  rise  as  cream  must  not  be  lost  sight  of,  ftnd  I 
would  think  that  it  is  only  right  that  in  the  letter  of  the  law  milk  falling  below  the  fixed  limit  should 
not  be  returned  as  watered  or  skimmed,  but  as  tiot  of  tiie  nature,  quality,  and  substance  of  the  article 
demanded,  and  the  public  analyst  should  not  be  obliged  to  make  a  statement  which  he  cannot  prove, 
viz.,  that  the  addition  or  deprivation  'extends  to  so  much  pei*cent.  As  to  the  decision  in  case  of 
disputed  analyses,  I  think  it  is  utterly  impossiblf  to  put  an  analysis  of  an  old  and  decomposed  sample 
of  milk  against  one  made  of  the  milk  as  long  as  it  was  sweet.  As  soon  as  decomposition  has  proceeded 
to  a  certain  point,  it  is,  in  my  opinion,  almost  waste  of  time  to  analyse  it.  There  does  not  exist  a 
general  rule  according  to  which  one  could  calculate  the  progress  by  extent  of  decomposition  of  ndlk 
from  day  to  day. 

Dr.  Bell  :  My  reply  will  be  very  short,  for  very  few  criticisms  have  been  made  upon  the  pAp^« 
or  upon  the  statements  made  in  it.  First,  I  think,  Dr.  Dupr6  rather  questioned  the  potency  of  fusel 
oil  in  whisky.  I  still  adhere  to  the  statement,  and  experience  fully  bears  me  out.  I  dare  say  we  are 
all  aware  of  the  frequency  that  one  hears  said  in  Scotland,  **  You  will  not  find  a  headache  in  a  hogshead 
of  that  whisky,'*  because  it  is  a  pure  and  mature  whisky ;  the  fusel  oil  has  been  changed  into  hi^mleas 
ethers.  Distillers  might  also  entirely  dispense  with  the  trouble  and  expense  of  maturing  spirits  in 
bond  if  it  were  not  for  the  deleterious  character  of  the  fusel  oil.  ^en  the  next  gentleman  has 
asked  a  question  with  reference  to  cocoa,  for  example.  The  only  substances  which  are  now  found  in 
coooa  are  sugar  and  starch,  and  these  are  not  considered  as  adulterations  so  long  as  the  articlee  are 
not  sold  as  pure.  I  have  mentioned  that  they  must  be  sold  as  mixed  articles.  Then  with  regard  to 
the  quantity,  it  is  not  the  presence  of  a  quantity  of  sugar  or  starch  in  cocoa  or  mustard  which  will 
constitute  adulteration.  This  is  a  question  for  the  justices.  If  it  comes  to  us,  we  merely  say  how 
much  it  contains,  and  leave  it  to  them  to  adjudicate  upon  the  case.  I  think  the  only  question  really 
started,  and  upon  which  I  should  like  to  make  a  few  remarks,  is  the  question  of  milk.  It  seems  to  be 
a  great  bone  of  contention ;  and  our  position  in  reference  to  the  questions  seems  to  be  largely  misunder- 
stood, and  I  am  pleased  to  have  this  opportunity  of  explaining  my  position  in  reference  to  it  and  to  other 
articles.  There  was  a  paper  read  from  Mr.  Bannister,  which  gave  a  paragraph  from  the  Report  of  tiie 
Committee  met  in  1874.  Now  that  is  the  starting*point.  They  said  that  cows  yield  milk  of  different 
qualities.  They  clearly  indicated  that  proper  allowance  is  sufficiently  made  for  variations  in  the 
quality  of  milk.  Parliament  is  aware  of  this ;  they  laid  down  no  limits  of  quality  nor  any  standard. 
They  leave  it  to  the  public  analyst.  Now  Mr.  Hehner  said  last  evening  that  he  sent  two  specimens  of 
milk  to  Somerset  House.  They  say  that  they  cannot  affirm  that  water  has  been  added,  but  they 
cannot  affirm  that  water  has  not  been  added,  and  we  say  neither  can  they  I  Now  if  there  ia  one  thing 
which  we  value  more  than  another,  it  is  the  principle  that  everybody  is  presumed  innocent  until  he  Is 
proved  guilty,  and  if  there  be  a  doubt  whatsoever,  the  defendant  has  the  benefit  of  that  doubt.  I  am 
not  opposed  at  all  to  the  fixing  of  limits  of  quality  or  standards :  it  is  not  a  matter  at  all  for  me ;  It 
is  a  matter  between  the  analysts  and  the  tnule.  I  am  simply  placed  to  do  justice  between  the  two 
parties,  and  I  have  no  objection,  provided  it  has  been  laid  down  legally ;  but  I  cannot  lay  it  down,  nor 
can  the  public  analyst  lay  it  down.  We  can  only  give  an  opinion,  unless  we  come  down  to  a  very  low 
limit ;  so  that,  as  I  say,  we  have  no  desire  at  all  that  limits  of  quality  should  not  be  laid  down. 
We  are  quite  prepared  to  accept  any  limit  which  may  be  laid  down.  It  is  pretty  well  admitted 
that  milk  does  vary  very  considerably  in  quality.    I  was  very  pleased  to  hear  Dr.  Muter  state  so 
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honestly  and  fairly  bis  views  upon  the  snbject,  and  I  hape  that  every  public  analyst  will  follow  him  in 
the  same  line.  It  is,  I  believe,  the  first  time  that  a  pablic  analyst  has  appeared  In  paUic,  and 
stated  so  clearly  and  honestly  the  case,  as  Dr.  Muter  nas  done  to-day.  I  do  not  say  that  we  are 
not  prepared  to  say  that  milk  with  eight  per  oent.  was  adulterated  if  we  obtained  evidence  from 
ether  data  which  would  lead  us  to  that  conclusion,  but  if  we  have  not  sufficient  evidence  from  the 
data  which  we  have  obtained,  then  we  cannot  conscientiously  pronounce  it  adulteration,  and  we  give 
the  benefit  of  the  doubt  to  the  defendant.  I  am  not  prepared  to  come  down  either  to  a  low  Umit. 
I  think  I  agree  largely  with  a  statement  of  Dr.  Wallace,  that  when  it  comes  low  down,  the  defendant 
should  be  called  upon  for  an  explanation,  and  if  he  cannot  furnish  an  explanation,  he  should  be 
c^ed  upon  to  satisfy  the  justices  that  his  milk  is  genuine;  and  that  is  the  fair  and  proper  way  in 
which  an  Act  of  this  kind  should  be  applied  to  an  article  which  varies  so  much  in  composition.  The 
desire  of  the  analysts  should  be  to  avoid  the  infliction  of  an  injury  to  a  tradesman.  As  Mr.  Barham 
pointed  out,  it  is  a  most  serious  thing  for  him  to  be  convicted  for  his  milk  when  he  is  innocent.  I 
thank  you  very  much  for  your  reception  of  my  paper,  and  for  your  kindness  altogether ;  and  now  I 
will  propose  a  vote  of  thanks  to  our  worthy  President  for  the  able,  liberal,  and  fair  way  in  which  he 
has  conducted  this  meeting.  The  success  of  any  meeting  depends  upon  the  management  of  it  by 
the  chairman,  and  I  think  that  on  this  occasion  our  President  has  managed  the  meeting  most 
successfully,  and  contributed  largely  to  the  success  of  the  discussion. 
The  motion  was  seconded  by  Dr.  Muter,  and  carried  unanimously. 


"OLD  PE00E8SES  OF  FOOD  ANALYSIS." 
By  a.  W.  Blyth,  M.E.C.S. 

In  contribuidng  a  short  paper  on  behalf  of  the  Society  of  Public  Analysts,  with  the 
title  of  "  Old  Processes  of  Food  Anali/siSf"  I  will  anticipate  the  question  cut  bono  f 
by  answering,  that  he  is  a  poor  student  of  soienoe,  who  takes  no  heed  of  the  road 
hewn  out  by  his  predecessor.  While  we  extend  knowledge  by  new  departures,  while 
we  pioneer  our  path  through  the  untrayelled  forest,  cutting  away  the  undergrowth  of 
error,  the  settlers  who  preceded  us  must  neither  be  forgotten  nor  lightly  held  : — 

It  must,  howeyer,  be  confessed  that  as  the  older  methods  of  sophistication  were 
primitive,  coarse,  and  evident,  so  were  the  methods  of  detection ;  bread  mixed  with 
lumps  of  iron,  or  made  of  rotten  materials  within,  good  without,  needed  not  the 
exposition  of  its  quality  by  recondite  or  refined  processes. 

A  full  history  of  the  older  methods  of  assaying  foods,  beverages  and  drugs 
would  be  neither  more  nor  less  than  a  history  of  the  evolution  of  tlie  chemical, 
physical  and  natural  sciences,  for  all  these  aids  are  used  by  the  modem  analyst; 
the  less  ambitious  aim  I  adopt  of  giving  a  brief  sketch  of  what  may  be  considered 
the  more  important  labours  of  the  earlier  workers  of  this  particular  field.  To  do 
this  with  profit,  I  must  [at  once  pass  over  both  the  writers  before  the  Christian  era, 
and  some  16  centuries  after  that  era;  the  quaint  conceits  and  theories  of  the 
herbalists,  and  of  the  alchemists,  the  questions  so  hotly  debated,  as  to  the  division  of 
substances  into  hot  cold  or  moist ;  the  sulphur ^  the  mercury  and  the  salt  believed  at  one 
time  to  be  the  basis  of  all  composition,  must  not  detain  us.  So  far  as  they 
suggested  or  stimulated  to  experiment,  they  advanced  knowledge,  so  far  as  they  were 
accepted  as  true,  they  retarded  knowledge. 

'  One  of  the  earlier  pioneers  of  analysis  was  the  Hon*  Bobert  Boyle ;  in  a  way 
he  may  be  said  to  have  written  the  first  scientific  treatis,  the  sole  object  of  which 
was  to  make  known  a  method  of  detecting  adulteration.  This  work  is  entitled 
**  3£edmna  Hydrosiutica ;  or,  Hydrostatics  applied  to  Materia  Medica^  showing  hoW  by 
the  weight   that  divers   bodies    used    in   physic  have  in   water,    we    may  discover 
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whether  they  be  genuine  or  adulterated/'  800liondonl690.  His  method  is  of  course  the 
one  so  long  known  termed  *'  Specific  Qravtiyy  He  showed  that  impure  mercury  sub- 
limate, that  Boman  vitriol  contaminated  i^nth  alum  and  other  substances  could  by 
the  method  of  weighing  them  first  in  air,  then  in  water  be  detected. 

The  invention  of  the  microscope  opened  the  doors  of  a  previously  invisible  universe, 
and  by  revealing  the  intimate  structure  of  animal  and  vegetable  tissues,  and  the- 
regular  and  mathematical  forms  of  crystals,  gave  an  impetus  to  all  sciences,  and  among 
these  to  the  analytical. 

Anthony  Van  Leuwenhock  and  his  contemporaries,  Doctors  Hooke  and  Henry 
Powers,  were  certainly  the  first  who  occupied  themselves  in  a  systematic  way  with  the 
microscopical  studies.  I  am  never  wearied  of  insisting  on  the  claims  of  Leuwenhocky 
the  more  so  for  he  has  been  much  neglected,  and  few  people  have  even  a  superficial 
acquaintance  with  the  works  of  this  aoiHe  and  great  observer.  Theine,  the  active 
principle  of  both  tea  and  coffee,  is  said  to  have  been  discovered  by  a  German  chemist  in 
1820,  but  Leuwenhock  had  separated  it  120  years  previously,  both  by  crystallisation 
from  coffee  infusion  and  by  sublimation  of  tea  leaves;  his  description  is  not  quite  exact, 
but  he  has  given  a  fair  drawing  of  what  he  calls  the  "  minute  saline  partides;"  aU  of 
them  he  says  ''  were  of  the  same  shape,  and  long  and  pointed  at  the  ends."  He,  how- 
over,  was  not  aware  that*the  crystalline  pineiple  of  tea  and  coffee  were  identical.  ''  I 
afterwards  endeavoured,'*  he  goes  on  to  say,  **  to  discover,  if  possible,  how  many  saline 
particles  could  be  produced  from  a  single  leaf  of  tea,  but  having  reckoned  up  only  a  part 
of  the  volatile  salts  contained  in  one  leaf  I  forbore  any  further  observations  because 
the  nimiber  I  had  already  reckoned  up  was  so  great  that  I  dared  not  publish  it,  as  I  had 
proposed  to  do ;  and,  indeed,  many  persons  could  not  believe  that  the  leaf  itself  could 
be  divided  into  so  many  parts,  visible  by  the  microsoope,  as  I  saw  volatile  saline  parti- 
cles produced  from  one  single  leaf." 

Leuwenhock  also  discovered  piperine,  the  crystalline  principle  in  pepper,  he  distilled 
pepper  and  considered  that  the  difference  between  white  and  black  was  that  the  one  was 
decorticated,  the  other  not,  and  proved  that  he  was  right  by  direct  experiment.  He 
noticed  that  vinegar  could  be  neutralised  by  chalk,  and  described  the  vinegar  eel. 

The  miscroscopical  characters  of  milk  did  not  escape  him,  he  said  that  it  was  a  fluid 
containing  many  globules,  some  of  these  were  of  a  buttery  nature,  and  rise  to  the  top, 
others  sunk  to  the  bottom  and  were  of  a  different  composition. 

In  England  Dr.  Heniy  Power  and  Dr.  Hooke  were  working  in  the  same  direction ; 
they  both  investigated  the  minute  structure  of  a  number  of  plants,  and  Dr.  Power  pub- 
lished observations,  directly  bearing  on  the  detection  of  adulteration  by  the  microscope, 
as  for  example  when  he  states  how  easy  it  is  to  observe  the  mercurial  and  other  sub- 
stances in  compound  powders. 

Food  analysis  is  now  seldom  performed  qualitatively  only,  but  also  quantitatively, 
and  the  first  attempt  at  the  quantitative  analysis  of  the  more  important  foods  was  made 
in  the  18th  century. 

The  general  process  by  the  school  of  Boerhave  in  use  was  distillation,  and  all  things 
possible  of  distillation  were  submitted  to  that  process. 
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If  an  18th  oentuiy  ohemist  were  by  some  undisoovered  art  resusoitated^  placed  in 
his  old  prinutive  laboratory,  and  asked  to  analyse  a  sample  of  milk,  he  would  aot  as 
follows: — Some  large  quantity,  many  pounds,  would  be  weighed  in  what  we  should  call 
a  common  coarse  balance ;  he  would  next  take  from  its  special  stand  with  loving  care  a 
thick  large  fantastically-shaped  retort,  and  plaoe'the  milk  therein;  he  then  would  set 
it  over  a  furnace,  lit  by  a  fire  either  of  eharooal  or  ordinary  materials,  he  would  sit  down 
and  watch  it,  keeping  the  heat  as  low,  and  the  distillation  as  slow  as  possible ;  it  would 
take  a  long  time ;  was  not  Yoltelenus  thirteen  days  distilling  one  sample  of  milk,  when 
the  retort  cracked  and  spoilt  his  labours  ?  day  by  day,  with  incredible  patience,  our 
resuscitatedchemist  would  sit  by  his  retort  and  watch  ''the  spirit,"  as  most  volatile 
condensable  matters  were  called,  and  when  no  more  moisture  could  be  detected-  he  would 
urge  the  fire,  carbonise  the  residue,  even  unto  a  caput  mortuum^  and  lixiviate  any  salts 
it  might  contain  with  water.  Lastly  this  sobij^on  would  be  concentrated  and  allowed  to 
crystallise. 

(Geoffrey,  in  1737,  made  what  I  believe  is  the  first  quantitative  analysis  of  milk,  he 
took  12  lbs.,  or  about  190  times  as  much  as  a  modem  analyst  would  use,  the  milk  was 
coag^ated  by  gentle  heating,  the  coagulum  was  separated  and  weighed,  and  found  to  be 
20  per  cent  of  the  original  quantity,  the  serum  was  evaporated  down,  and  its  weight 
equalled  5*2  per  cent. ;  he  carbonised  this  residue,  obtained  a  caput  mortuum  and 
lixiviated  certain  salts,  of  these  quantitative  determinations  the  solid  residue  from  the 
serum  representing  milk  sugar,  and  soluble  aaby  waa  what  might  be  expected  and  is 
fairly  correct;  the  caseine  and  milk-fat  making  up  the  coagulum,  are ,  of  course,  much 
too  high. 

Hoffinann  and  Gasper  Neumann  made  analysis  of  milk,  and  estimated  the  total 
solids  with  accuracy — so  that,  despite  of  the  clumsy  processes,  it  is  dear  that  had  they 
only  forsaken  their  wearisome  distillations,  and  essayed  the  use  of  solvents,  the  IBth 
century  chemists  would  have  made  a  very  fair  quantitative  analysis  of  milk. 

The  great  chemists  Stahl  Merggraf,  Brandt  Bergmann,  Schiele  BerthoUet  Priefley 
and  Lavoisier  also  belong  to  the  18th  century,  and  laid  the  foundations  of  modem 
chemistry,  which  were  so  extended  and  developed  by  Liebig  and  the  German  school. 

Modem  analysis  is  so  very  modem,  that  several  living  chemists  have  pretty  well 
seen  its  entire  growth,  sound  views  as  to  the  constitution  of  organic  bodies,  aud  accurate 
methods  for  the  quantitative  determination  of  alcohol,  sugar,  starch,  gum,  fat,  wax, 
resines  glucosides  and  alkaloids,  all  of  which,  the  very  root  of  our  operations,  are,  so  to 
speak,  the  birth  of  yesterday. 

The  food  analysts  since  1874,  united  in  a  society,  have  aimed  at  the  co-ordination 
and  the  specialisation  of  existing  knowledge,  so  as  to  bring  it  to  bear  upon  the  subjects 
which  it  is  their  duty  to  deal  with,  and  they  have  done  so,  with  such  success,  that  their 
nine  years  of  corporate  existence  can  be  looked  at  with  pride  and  satisfaction. 

There  is  a  great  gap  between  the  appliances  in  the  laboratory  of  Yoltelenus ; 
between  the  painful  tedious  watching 'for  thirteen  days  of  a  distillation,  and  the  rapid 
yet  accurate  methods  now  in  use,  but  there  still  remains  a  great  deal  of  work  to  be 
done  in  order  to  distinguish  the  tme  from  the  false.  We  must  settle  the  composition 
definitely  of  all  genuine  substances,  a  task  requiring  many  hands  and  minds 
and  these  not  working  alone,  but  in  co-operation. 
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AN  EXAMINATION  OF  MUSTARDS  MANUEAOTUEED  AND  BOLD  IN  NEW 

TOJBK  CITY. 
By  E.  Walleb  AiTD  E.  W.  Martin. 
We  Iiaye  had  occasion  recently  to  i^ake  an  examination  of  samples  of  mustard  manu- 
factured in  New  York  City,  and  Iiaye  presumed  to  believe  that  a  statement  of  our 
results  may  not  be  without  interest  to  the  members  of  the  Socieiy  of  Public  Analysts. 

Many  interesting  points  hare  been  suggested  by  the  results  of  the  examination, 
but  we  are  at  present  too  closely  occupied  with  other  matte^rs  to  follow  up  the  lines  of 
inquiry  so  attractively  suggested. 

The  samples  of  dry  mustard  (Table  I)  represent  the  lowest  grades  of  mustard  put  upon 
the  market  by  eleven  different  manufacturers,  while  the  samples  of  mustard  pastes 

Table  I. — (Dby)  Mustabd  Mantjfaotubed  and  Sold  in  New  Yoek  City. 


.^jUtt^ 

Aflb. 

1 

No. 

Moisture. 

Fixed  ofl. 

i   Oolourinff 
1     matter. 

Bemarks,  ftc. 

Soluble. 

Iiuoluble. 

Total. 

1 

1 
1 

197 

6-16 

21-17 

0-30 

5-64 

6-84 

Martins  Y. 

Gout's  starah 

204 

803 

12-79 

1-39 

5-39 

6-78 

Tormerio 

CaSO^  present        „ 

206 

7-35 

12-54 

0-23 

4-69 

4-92 

It 

Ash  fused              „ 

207 

8-23 

8-42 

0-16 

1-90 

2-06 

Martins  r. 

208 

8-60 

10-92 

2-90 

13-16 

1606 

Turmeric 

CaSO^  present       „ 

209 

7-24 

6-81 

010 

3-56 

'    3-66 

213 

7-66 

13-32 

0-64 

6-17 

6-81 

Martins  Y. 

Ah   fused 

214 

7-60 

7-74 

1-53 

1-69 

3-22 

Turmeric 

216 

7-16 

9-09 

0-20 

2-91 

3-11 

9t 

216 

6-46 

20-67 

016 

612 

6-27 

tt 

217 

6-60 

8-59 

1-62 

6-66 

8-17 

9t 

OaSOf  present       „ 

218 

8-46 

14-69 

216 

6-66 

8-80 

)> 

CaSO^  present       „ 

219 

6-62 

22-66 

1-62 

4-86 

6*48 

Mostaioh 

294 

9*86 

6-21 

1-16 

8-64 

4-70 

MartmsY. 

OaSOf  present 

''  German  mustards,"  (Table  11)  as  ihejr  are  termed  here  in  the  trade,  represent  four 
different  manufacturers,  Nos.  221  and  242  being  from  the  same. 

Table  II. — ^Mustard  Paste,  "  German  Mustard,"  manufactured  m  N.Y.  Omr. 


Koistnie. 

Acetic 
Add. 

Ofl. 

Other  Or- 
ganio  Con- 
BtitueiitB 

ABh. 

Common 
Salt. 

OU  on  dried 
Mostaxd. 

Metallio 

No, 

Soluble. 

Insoluble. 

Total. 

Copper 
(percent) 

221 
222 
237 
242 
244 

77-02 
81-62 
77-62 
76-64 
81-46 

2-76 
1-98 
2-43 
3-69 
2-94 

2-56 
.3-60 
3-90 
4-67 
3-78 

14-18 
10-67 
12-60 
11-63 
9-09 

2-61 
1-77 
2-62 
2-69 
2-14 

0-93 
0-66 
0-97 
0-98 
0-65 

3-4S 
2-33 
3-49 
3-67 
2-79 

2-11 
1-63 

1-86 
1-77 

24-98 
21-24 
19-61 
23-14 
22-44 

0-001 
trace 
0-009 
0-003 
trace 

The  method  of  analysis  for  the  dry  mustards  was  : — 

Moisture, — ^Drying  in  air  bath  at  100®  to  constant  weight. 

jish, — ^Ignition  of  the  dried  residue  from  the  above  at  as  low  a  temperature  as 
possible,  after  weighing,  boiling  with  water,  filtering  and  weighing  the  undiasolved 
residue  to  get  soluble  and  insoluble  ash. 
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Fixed  oil. — ^Extraction  in  a  modified  form  of  Soxhlet  apparatus  with  ether.  The 
modification  was  only  of  snoh  a  nature  as  to  render  the  apparatus  more  durable,  and  had 
no  effect  on  the  principle  or  method  of  extraction  of  the  Soxhlet  apparatus. 

For  the  German  mustaids  the  method  followed  had  only  those  modifications  which 
the  pasty  condition  of  the  material  required.  In  extracting  the  oil  some  16  or  20  gms. 
were  dried  in  the  air  bath  imtil  the  material  ceased  to  lose  weight,  when  it  was  ground 
up  in  a  mortar,  a  portion  weighed  out  and  extracted  with  ether  in  the  Soxhlet  apparatus. 
The  results  so  obtained  are  given  in  the  ccdunm  headed  **  Oil  on  dried  mustard,"  and 
by  calculation  the  figures  in  the  third  column  (Table  11)  were  determined. 

The  acetic  acid  was  determined  by  wafidiing  a  weighed  quantity  of  the  paste  on  a 
filter  with  cold  water,  until  the  filtrate  was  neutral,  adding  coralline  and  titrating  with 
half  normal  sulphuric  acid.  The  acetic  acid  so,  calculated  was  deducted  from  the  loss 
by  drying,  which  was  assumed  to  represent  moisture  and  acetic  acid  together. 

Copper  was  determined  by  destroying  the  organic  matter  so  far  as  possible  by 
heating  with  fuming  nitric  acid,  finally  fusing  with  potassium  nitrate,  and  subjecting 
the  solution  (converted  into  sulphates)  to  the  action  of  a.battery.  In  heating  for  this 
purpose,  burners  constructed  of  glass  and  cork  were  used. 

As  a  guide  in  these  examinations  samples  of  mustard  purporting  to  be  pure  wer 
obtained  from  manufacturers  in  the  City,  and  specimens  of  mustard  seed  were  also 
obtained,  which  after  repeatedly  grinding  in  ^.coffee  mill  were  submitted  to  the  same 
tests. 

Through  the  kindness  of  Mr.  Wigner  we  received  also  samples  of  mustard  flour  and 
seed  from  the  London  market,  the  results  on  which  are  also  given  in  Tables  III 
and  lY. 

Table  HI. — (Bolted)  Mustard  Floub  furfobtjnq  to  be  pube. 
From  New  York' Manufacturers. 


Ash. 

No.       HtO       oa. 

Soluble. 

Insoluble.|    Total. 

Bemarka. 

201          6-10        26-42 
220          6-60        26-70 

273  4-86        36-67 

274  4-75        41-70 

0-21         6-92         6-21 
0-86        4-80        6-66 

Engliflh  Samples. 
0-176      3-726       3-900 
0-126      4-426      4-660 

Trieste  and  Bombay  Seed,  mixed. 

White  Seed. 

Brown  Seed.    A3h  fused. 

Table  IV. — Ground  .Mustard  Seeds. 


Aflh. 


No. 

Kind  of  Seed. 

H«0.               OIL 
Ahebigak  Mabket. 

^  Soluble. 

Inipoluble. 

Total. 

231 

Bombay 

7-52 ,          36-96 

1-25 

4-37 

6-62 

232 

Trieste 

6-35  ■          36-45 

0-70 

3-70 

4-40 

233 

California  Yellow 

4-96            34-00 

0-60 

4-40 

4-90 

234 

English  YeUow 

6-10            36-46 

0-26 

4-55 

4-80 

271 

White 

710            34-45 

0-7 

3-9 

4-60 

272 

Brown 

7-30            34-71 

0-86 

3-9 

4-76 
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The  results  obtained  for  oU  on  Nos.  201  and  220  led  to  inqiiiry,  the  result  of  which 
was  the  discovery  that  it  is  the  reg^ar  practice  of  the  mustard  manufacturers  here  to 
express  a  portion  of  the  oil  from  the  ground  mustard  seed,  before  working  it  up  into 
the  condiment  sold  as  mustard.  In  these  samples,  as  well  as  in  No.  219,  which  was 
sold  under  guarantee  of  being  pure  mustard  without  admixture,  no  starch,  colouring 
material,  or  other  material  known  to  be  foreign  to  the  mustard  seed,  was  found. 

If  we  calculate,  then,  that  these  mustards  had  been  made  up  from  mustard  flour 
containing  25  per  cent  of  oil,  by  multiplying  the  percentages  of  oil  given  in  Table  I  by 
four,  we  would  get  approximately  the  proportions  of  mustard  flour  present  in  per- 
centages. In  justice  to  the  manufacturer  of  No.  214,  it  may  be  stated  that  the  package 
wa^  labelled  as  consisting  of  a  mixture  of  mustard  and  starch.  On  none  of  the  other 
samples,  however,  did  there  appear  any  such  intimation. 

We  were  told  that  a  man  who  formerly  worked  under  one  of  the  well-known 
English  manufacturers  of  mustard  had  asserted  that  the  practice  of  extracting  a  portion 
of  the  oil  before  making  the  condiment  was  used  in  England,  and  that  in  order  to  evade 
the  vigilance  of  the  Public  Analysts,  that  starch  or  flour,  saturated  with  some  inferior 
fat  or  oil,  was  mixed  in  with  the  mustard  flour.  An  assertion  coming  in  so  roimdabout 
a  manner  would  have  received  no  attention,  had  it  not  been  that  samples  bearing  the 
name  of  that  manufacturer,  were  submitted  to  examination  at  the  same  time  with 
those  above  enumerated.  Notwithstanding  a  high  percentage  of  oil,  the  samples  con- 
tained starch  when  examined  by  the  microscope,  and  by  the  iodine  test,  and  the  oil 
extracted  was  decidedly  more  fluid  than  that  extracted  from  any  of  the  other 
samples. 

These  points  gave  some  colour  to  the  statement  quoted. 

As  yet,  however,  we  have  been  unable  to  verify  the  actual  presence  of  any  oil 
foreign  to  mustard  in  the  extracts.  Mr.  Wigner  also  kindly  sent  us  a  sample  of 
mustard  from  the  same  manufacturer.  The  oil  extracted  from  that  did  not  have  so 
marked  a  fluidity. 

The  results  were  as  follows : — 

Aflh 

No.        H,0        Oil.        Soluble.  Insoluble.  Total  Remarka. 

199  36-15  0-34  364  3-98  \      Ash  fused  in  all  casos. 

230        4-  92      36'13  0-26  3*80  405  J    All   contained    Turmeric 

276        5-176      32-07  0-25  3-62  3-87  '  and  Starch. 

Nos.  199  and  230  were  of  the  same  brand,  though  purchased  at  different  times  and 
in  different  places.    No.  275  was  the  sample  sent  by  Mr.  Wigner. 

So  far  as  the  results  of  the  tests  on  genuine  mustards  (flour  and  seed)  go,  some 
modification  seems  necessary  for  Dr.  Blyth's  statement  (Foods,  p.  491)  that  30  per 
cent,  of  the  ash  of  mustard  is  soluble  in  water. 

The  fusibility  of  the  ash  of  some  of  the  specimens  was  an  unlooked-for  phenomenon, 
and  what  tests  we  have  made  have  been  insufficient  to  decide  the  point.  It  is 
apparently  not  due  to  presence  of  an  excess  of  carbonates  of  the  alkalies,  as  the  reaction  of 
the  solution  of  the  ash  was  only  very  faintly  alkaline.  Moreover,  even  after  boiling 
'vith  water  the  fusible  portion  was  not  removed. 
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On  a  few  of  the  samples  the  experiment  of  removing  the  oil  by  the  use  of  CSj  in 
the  Soxhlet  apparatus  was  tried  ;  the  results  were  found  to  be  lower  in  every  case  than 
when  ether  was  used.    As  witness  : 


iple  No. 

Oa  by  ether. 

Oil  by  CSj. 

197 

21-17 

19-73 

207 

8-42 

6-36 

213 

13-32 

10-90 

220 

26-70 

25-08 

We  have  not  yet  decided  as  to  the  significance  of  this  fact. 

Nos.  197,  207,  213,  and  294,  were  found  to  be  coloured  with  Martins  yellow  (di- 
nitronaphthol),  a  specimen  of  which  was  handed  us  at  the  same  time  with  the  samples 
of  mustard.  The  sample  had  apparently  been  made  from  the  sulpho  compound,  as  it 
gave  reactions  with  barium  salts,  after  fusion  with  potassium  nitrate.  After  purification 
by  solution  in  alcohol,  filtering  and  recrystallisin^  the  product  failed  to  give  this  reaction. 
The  sample  was  the  calcium  compound,  and  was  found  to  contain  : — 

round.  Theory  for  Ca(C,oHaNjOJj6HjO. 

CaO  9-38  9-12 

H,0  17-00  per  cent.  17-69 

The  calcium,  sodium,  and  ammonium  salts  are  moderately  soluble  in  hot  water. 
In  these  solutions,  potassium  chloride  produced  precipitates  of  red  tufted  crystals,  not 
very  soluble  in  water  or  alcohol.  In  the  solution  of  the  ammonium  salt,  concentrated 
solution  of  ammonium  chloride  pr9duced  a  precipitate.  In  any  of  the  aqueous  solutions 
precipitates  soluble  in  alcohol  were  produced  by  soluble  barium,  lead,  and  silver  salts  ; 
the  colours  of  these  precipitates  ranged  from  orange  to  almost  a  vermillion  shade.  The 
addition  of  adds  (nCl,H4804)  to  the  aqueous  solutions  gave  lemon  yellow  precipitates 
of  the  add  fudng  at  135*.7  C.  (Becorded  fusion  point  of  pure  acid  138**  C.)  By  pro- 
•longed  heating  with  strong  nitric  acid,  phthalic  acid  was  obtained,  proved  by  obtaining 
from  it  fluorescein  by  heating  with  resorcin.  The  acid  was  readily  soluble  in 
ddoroform. 

All  of  the  compounds  deflagrated  violently  on  ignition.  The  calcium  salt,  when 
crystallised  rapidly  from  its  solution,  gave  crystalline,  plates ;  when  allowed  to  separate 
more  slowly,  it  formed  needles.  By  drying  in  the  air  bath  its  colour  was  deepened  to 
red. 

It  was  found  that  qualitative  tests  for  the  presence  of  this  colour  in  the  mustard 
could  be  made  by  pouring  alcohol  of  93  to  95  per  cent,  upon  the  mustard,  allowing  it  to 
act  for  a  few  minutes  (cold),  stirring  occasionally,  and  filtering.  Most  of  the  colour, 
with  some  of  the  oil,  was  thus  extracted.  By  evaporating  off  the  alcohol  and  treating 
the  residue  with  water,  a  solution  was  obtained  in  which  wool  could  be  readily  dyed  a 
brilliant  yellow.  The  water  solution,  nevertheless,  contained  some  gummy  or  oily 
substance,  which  presented  some  difficulties  in  the  way  of  obtaining  crystals  of  the 
colouring  matter,  for  examination  by  the  microscope,  and  the  more  thorough  the  extrac- 
tion with  alcohol,  and  subsequent  treatment  with  water,  the  greater  this  difficulty.  We 
have  as  yet  been  unable  to  effect  a  satisfactory  quantatitive  separation  of  the  colour  in 
consequence,  but  still  hope  to  perfect  some  plan  for  that  purpose. 


170  THE  ANALYST. 


Statements  regarding  the  physiological  effects  of  this  colouring  matter  when 
swallowed,  are  few  and  far  between.  ,Eulenberg,  in  his  Handbuok  de  Gewerbliche 
Hygiene,  states,  that  the  dinitronaphthol  is  non-poisonous.  Experiments  made  upon 
dogs  by  Dr.  0.  Edson,  of  the  Health  Department,  in  connection  with  this  investigation, 
went  to  show  that  it  was  a  strongly  irritant  poison.  Four  dogs,  each  weighing  about 
50  lbs.,  were  killed  by  doses  of  15  to  40  grains  of  this  colour.  The  autopsy  showed 
acute  gastero-enteritis  as  the  cause  of  death. 


DETERMINATION  OF  FREE  AOID  IN  OILS. 
By  L.  Archbutt,  F.O.S. 

In  the  Analyst  for  September,  1883,  and  again  in  the  number  for  June,  1884,  there 
appeared  papers  translated  from  foreign  journals,  descriptive  of  certain  methods  for 
estimating  Free  Fatty  Acid  in  Oils.  As  neither  of  the  methods  is  so  simple  or 
satisfactory  as  it  might  be,  a  description  of  the  process  which  I  have  constantly  used 
for  some  years  past  may  be  of  service  to  some  readers  of  this  journal. 

I  use  two  tall,  narrow-mouthed,  colourless  glass  bottles,  of  about  400  c.c.  capacity. 
One  bottle  is  divided,  by  file  marks  on  the  side,  into  four  parts  of  about  100  c.c.  capacity 
each.  An  ordinary  normal  soda  solution  (40  grammes  NaHO  per  litre)  is  used  for  the 
titration. 

The  divided  bottle  is  filled  with  re-distilled  methylated  spirit,  a  few  drops  of  phenol- 
phthalein  solution  added,  and  normal  soda  run  in,  drop  by  drop,  until  the  liquid  is 
coloured  a  faint  pink.    This  quantity  of  neutralised  alcohol  serves  for  four  titrations. 

The  other  bottle  is  counterpoised  on  a  large  balance,  and  50  grammes  of  the  oil  are 
weighed  into  it.  100  c.c.  of  the  neutral  spirit  is  added,  and  a  few  drops  more  phenol* 
phthalein,  and  then  normal  soda  is  run  in  until  the  mixture,  after  being  violently 
shaken,  is  permanently  coloured  just  pink.  One  drop  of  soda  (='03  per  cent,  of  oleic 
acid)  in  excess,  will  produce  this  result.  The  number  of  cc's  employed  X  *562  gives 
the  percentage  of  free  fatty  acid,  stated  as  oleic  add.  The  ^^termination  can  thus  be. 
accurately  made  in  a  few  minutes,  with  very  little  trouble.  The  bottle  containing  the 
oil  and  alcohol,  when  emptied  and  allowed  to  drain  for  a  few  seconds,  is  ready  for  the 
next  sample. 

In  the  case  of  palm  oil  (which  is  often  coloured  red),  and  other  solid  fats,  the  process 
requires  to  be  slightly  modified.  If  the  sample  be  very  red,  it  will  not  be  possible  to 
work  on  a  much  larger  quantity  than  five  grammes,  and  as  a  rule  it  will  be  found  most 
convenient  to  take  from  5  to  10  grammes  of  any  solid  fat.  The  result  will  not  be  quite 
so  accurate  as  by  using  a  larger  quantity,  but  it  will  be  sufficiently  so  for  most  purposes. 
My  plan  is  to  melt  some  of  the  fat  in  a  beaker,  and  weigh  10  grammes  into  a  short 
wide-necked  flask,  of  about  150  c.c.  capacity.  20  c.c.  of  neutralised  spirit  are  added, 
and  some  phenol-phthalein,  and  then  normal  soda,  as  before,  until  the  pink  colour  is 
permanent  after  vigorous  shaking.  During  the  titration,  the  fat  is  kept  in  a  melted 
condition  by  warming  the  mixture  occasionally.   Even  when  palm  oil  is  very  red,  with 
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a  litde  care  it  is  quite  easy  to  detect  the  change.  I  have  proved  by  experiment  upon 
neutral  palm  oil  that  no  saponification  of  the  fat  takes  place.  The  number  of  c.c's  of 
soda  required  X  '255  gives  the  corresponding  weight  of  free  palmitic  add  in  the  quan- 
tity of  oil  taken. 

Some  cUa  are  liable  to  contain  a  small  quantity  of  IVee  Mineral  Aetd  which  has  not 
been  washed  out  after  refining.  It  is  obvious  that  the  process  described  above  makes 
no  distinction  between  mineral  and  fatty  acid,  but  simply  estimates  the  total  acidity. 
Free  mineral  acid  may,  however,  be  readily  detected  and  estimated  by  shaking  the  oil 
with  water  and  methyl  orange,  instead  of  spirit  and  phenol-phthalein,  the  former 
indicator  being  unaffected  by  fatty  acids.  In  this  case  it  is  better  to  separate  the  oil 
from  the  water  before  titrating.  In  the  case  of  dark  coloured  mineral  oils  this  precaution 
is  essential. 

The  following  factors  will  be  useful  :-* 

1  0.0.  of  Nomial  Alkali  is  equivalent  to 
'281  gramme  Oleic  Add. 
-283       „        Stearic  Acid. 
-265       „        Palmitio  Acid. 
•0  =  16*96 


ON  THE  PROPOETION  OF  PEEE  FATTY  ACID  IN  CEETAIN  OILS  OF 

COMMERCE. 
By  L.  AKcnBTrrr,  F.C.S. 

1.  Olive  Oil. — During  the  past  few  years  I  have  frequently  examined  samples  taken 
from  large  bulks  of  olive  oil  intended  for  lubricating.  The  proportion  of  free  fatty  acid 
(ccdculated  as  oleic  acid)  in  89  samples  which  proved  to  be  genuine,  is  given  in  the  fol- 
lowing table : — 

Free  Oleic  Acid  per  cent. 


Origin  of  oil.    No.  of  Samples 

.    Highest. 

Lowest. 

Average. 

Malaga        ..         12 

251 

2-3 

81 

Seville          ..          7 

10-0 

2-6 

5-3 

GaUipoU      ..          3        . 

150 

8-2 

.       12-2 

Gioja           ..          2 

10-4 

100 

.       10-2 

Messina       ..          6 

11-3 

8-2 

9-0 

Unknown     ..        60 

24*6 

2-2 

80 

These  results  show  that  olive  oil  is  liable  to  contain  very  considerable  proportions 
of  free  fatty  acid,  which  very  much  detracts  from  its  value  as  a  lubricant.  I  have  also 
found  it,  on  this  account,  very  unsuitable  for  burning  in  lamps,  the  free  acid  (if  exceed- 
ing  about  3  to  5  per  cent.)  having  a  very  serious  charring  action  upon  the  wick 

2.  Sape  or  Colza  Oil. — ^This  oil  always  contains  a  certain  propoHion  of  free  fatty 
acid,  but  a  far  smaller  and  less  variable  proportion  than  olive  oil.  44  samples  of  genuine 
refined  rape  oil  for  lubricating  and  burning,  contained  the  following  proportions  of  free 
acid,  calculated  as  oleic : — 

Highest  . .        .  •        • .        ..    6*5  per  cent. 

Lowest 1*7        ,, 

Average  3*0        „ 
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3.  Falm  OiL — ^This  oil  is  liable  to  contain  very  large  proportions  of  free  fatty  acid, 
as  the  following  nine  samples  show : — 

Brand.  Free  Fatty  Acid,  calculated  as  Palmitic. 

1.  Salt-pond  78*9  per  cent. 

2.  Unknown  72*0        „ 

3.  Brass        63-2        „ 

4.  New  Calabar 52*2        „ 

5.  Unknown  36-3        ,^ 

6.  Half  Jack  24*4        „ 

7.  Bonny 21*6        „ 

8.  Unknown  13'3        ,, 

9.  Lagos 11-9        „ 

Free  palmitic  acid  has  a  very  corrosive  action  upon  steeL  A  strip  of  bright  steel 
immersed  in  palm  oil  containing  free  acid,  will  soon  become  discoloured,  and  will  fre- 
quently be  f Qund  to  be  deeply  pitted  in  places,  if  left  some  time  in  the  oil.  The  action  is 
very  irregular,  and  I  have  not  always  found  the  most  acid  oil  give  the  worst  results. 


PHOSPHO-CITEIO  ACID. 

A  Preparation  to  Supersede  Citric  and  Tartaric  Acids  in  Mineral  Waters. 

By  J.  Napier,  F.C.8. 

CiTRio  and  tartaric  acids  have  long  been  used  for  acidulating  or  giving  to  mineral 

waters  their  acid  flavouring,  but  these  acids  have  certain  disadvantages,  inasmuch  as 

their  solutions  cannot  bo  kept  for  any  groat  length  of  time  without  the  formation  of  a 

fungoid  growth,  and  also  the  extreme  difficulty  of  obtaining  them  free  from  lead. 

A  solution  has    recently  been  offered  to  the  trade  called  phospho-citric  acid, 

intended  to  supersede  citric  and  tartaric  acids  in  mineral  waters,  a  sample  of  which  I 

have  lately  received,  the  composition  of  which,  I  have  no  doubt,  will  interest  analysts* 

It  contains — 

^ree  Phosphoric  Acid         34*34  per  cent. 

Phosphate  of  Magnesia 1*8G  „ 

Sulphate  of  Magnesia         ..         ..         ..  1*93  ,, 

Sulphate  of  Lime '55  „ 

Iron  and  Alumina traoes       „ 

Citric  Acid 6*60  ,, 

Water            64*82  „ 

100*00 

Poisonous  metals  were  entirely  absent,  and  so  also  were  free  sulphuric,  hydro- 
chloric, nitric,  and  acetic?  acids.  The  solution  was  comparatively  clear,  and  almost 
eoloiurless.  According  to  the  proportions  instoucted  to  bo  used,  the  quantity  of  phos- 
phoric acid  in  a  small  bottle  (half -pint)  will  amount  to  -95  grains,  which  I  found  to  be 
the  case  in  a  sample  of  lemonade  made  with  the  above.  The  flavour  and  appearance 
were  quite  as  good  as  that  made  with  the  organic  acids. 

Seeing  that  phosphoric  acid  has  been  largely  used,  and  appears  to  be  highly  valued 
for  raising  bread  and  pastry,  and  that  it  is  rocognlsod  as  an  imx>ortant  medicinal  consti- 
tuent to  the  system,  there  is  no  reason  why  this  article  should  not  bo  used  in  this  highly 
diluted  form  as  the  acid  flavouring  of  lemonade  and  other  mineral  waters. 
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SALVAGE    PEPPER. 


DuBiNQ  the  past  montli  a  letter  appeared  in  the  Times  from  a  firm  in  Upper  Thames 
JStreet,  calling  attention  to  a  sale  of  salvage  pepper.  In  this  commnnicationthey  state 
that  two  thousand  bags,  equal  to  about  240,000lb.y  of  pepper,  being  the  salvage 
recovered  from  the  fire  at  New  Crane  Wharf  itbout  six  or  seven  weeks  since,  were  sold 
at  Wapping  by  public  auction,  and  realised  prices  in  some  cases  within  20  to  25 
per  cent,  of  the  market  value.  The  pepper,  however,  was  saturated  with  Thames  water, 
the  sewage  or  impurities  in  whieh  had  so  impregnated  the  article  as  to  have  destroyed 
its  essential  properties  and  rendered  it  utterly  unfit  for  human  food,  and  in  this  belief 
the  writers  of  the  letter,  Messrs.  Harvest,  directed  the  auctioneer's  attention  to  the  fact, 
and  suggested  that  the  sale  should  be  postponed  until  an  analysis  could  be  obtained, 
jChis,  however,  was  objected  to,  and  the  sale  was  continued,  with  the  above  results. 

It  IS  ejutctly  in  such  a  case  as  this  that  the  present  Sale  of  Food  and  Drugs  Act 
fails  to  protect  the  public,  because  when  this  damaged  stuff  gets  distributed  to  the 
retailers,  mixed  doubtless  with  some  good  pepper,  it  will  stall  be  pepper,  and,  therefore, 
its  sale  will  not  be  interfered  with.  It  seems,  however,  somewhat  strange  that,  if  the  case 
be  really  so  bad  as  represented,  the  Sanitary  Authorities  did  not  step  in  and  ask  for  the 
destruction  of  the  whole.  We  constantly  hear  of  the  seizure  of  decayed  meat  and  fish, 
but  the  importers  of  aU  other  articles  of  food  seem  to  be  able  to  do  very  much  as  they  like 
so  far  as  any  interference  of  the  Sanitary  Inspector  goes.  Chemically  it  would  be  very 
interesting  to  get  hold  of  a  sample  of  this  article  and  see  really  what  effect  the  water 
damage  had  upon  its  strength  and  nature  as  a  condiment. 
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INTEENATIONAL  HEALTH  EXHIBITION— ABSTEACT  OF  A  LECTUEE  ON 

PUE^  MILK. 

Delivered  on  July  30th,  1884;  »f  G.  W.  Wignbr,  F.I.C,  P.C.S. 

FuBE  milk  is  the  natural  food  of  infants,  and  in  many  cases  the  most  appropriate  food 
for  invalids,  and  it  may  fairly  be  said  to  be  essential  to  the  growth  of  a  healthy  race 
of  men  and  women.  But  it  is  even  more  than  this,  Milk  may  be  regarded  as  a 
model  food,  and  as  a  complete  food.  It  is  a  model  food  because  it  is  nature's 
own  food,  designed  for  the  sustenance  of  the  young  of  animals,  and,  as  such,  it 
contains  and  furnishes  all  the  nutritive  properties  in  due  proportion  required  by  a  grow- 
ing animal. 

Milk  of  course  differs  slightly,  according  to  the  animal  from  which  it  is  derived ; 
and  this  point  we  shall  have  again  to  consider  at  greater  length,  but  at  present  we  must 
simply  view  it  as  a  typically  perfect  food. 

It  would  be  hard  to  give  any  food  a  higher  recommendation  than  this,  and  yet  it  is 
not  too  much  to  say  liiat  two-thirds  of  the  inhabitants  of  London,  Or  indeed  of  England, 
have  any  practical  knowledge  of  what  pure  milk  is,  and  that  at  leaist  one-half  of  the 
remainder  only  oouQume  it  occasionally  rather  as  a  luxury  than  as  an  article  of  food. 

Now  milk  is  not  only  a  perfect  food,  but  it  is  the  most  extensively  used  food. 
Some  might  think  that  this  post  of  honour  belongs  to  bread,  but  really  I  think  it 
would  be  the  food  that,  including  children  with  the  population,  is  used  more  extensively 
than  even  bread. 

From  pretty  careful  enquiry,  it  appears  that  the  consumption  of  milk  among  the 
middle  classes  of  London,  is  something  like  10  gallons  per  head  per  year ;  but  there 
are  a  large  proportion  of  the  poor  to  whom  the  cost  of  milk  is  serious,  and  there  are  a 
large  proportion  of  the  rich  to  whom,  I  am  afraid,  milk  is  less  palatable  than  it  should 
be ;  and  therefore  it  would  be  a  very  moderate  estimate  to  say  that,  on  the  average,  3 J 
gallons  per  head  per  year  is  consumed  by  the  entire  popidation,  or  say,  1^  ounces  per 
head  per  day. 

.  liTow  London  hasbeen  rendered  somewhat  notorious  by  the  outcry  about  the  amount 
of  the  Wat6r  Eates ;  it  will  perhaps  surprise  some  to  hear  that  the  amount  of  the  Milk 
Bill  of  London  is  within  about  10  per  cent,  of  the  amount  of  the  Water  Bill  of  London, 
and  while  the  water  rates*  amount  to  about  £1,562,000,  the  milk  rates,  if  so  X  may  call 
them,  amount  to  £1,400,000  per  year,  or  about  5s.  lOd.  per  head  per  anniun. 

There  is  a  good  deal  of  difference,  however,  in  the  actual  incidence  of  the  milk  rate 
as  distinct  from  the  water  rate ;  because  the  poor,  who  have  but  little  money  to  spare, 
are  practically  untouched  by  the  water  rate,  their  proportion  of  the  landlord's  tax  being 
almost  too  small  for  consideration,  while,  on  the  other  hand,  they  are  among  the  largest 
consumers  of  milk,  and,  amfortunately,  froih  the  very  necessity  of  their  ^purchases  being 
small,  say  Jd.  worths,  or  id.  worths,  they  buy  from  the-  worst  vendors,  and,  without 
doubt,  succeed  in  procuring  the  most  heavily  adulterated  milk. 

Milk  consumers  have,  however,  become  so  habituated  to  use  the  poor  watered  and 
skimmed  milk  which  is  supplied  by  these  tradesmen,  that  the  loss  which  they  incur  from 
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day  to  day  is  not  appreciated ;  and  although  their  infants  are  deprived  of  the  food  which 
they  require,  the  result  shows  rather  an  increase  in  the  bills  of  mortality  than  an 
improvement  in  the  character  of  the  milk  supply. 

Of  course  milk  has  been  a  source  of  aiv  immense  number  of  cases  of  prosecution 
and  litigation — ^persecution  the  milk  dealers  call  it — ^but  anyhow,  whether  it  is  persecu- 
tion or  prosecution,  for  dose  upon  twenty-four  years — ^that  is  ever  since  the  passing  of 
the  Act  of  1860  foi:  the  suppression  of  adulteration — ^milk  dealers  have  appeared  in 
police  courts,  quarter  sessions,  and  every  other  court  having  power  to  deal  with  such 
matters,  not  only  from  week  to  week  and  day  by  day,  but  many  times  a  day,  and  yet 
milk  adulteration  goes  on  as  fast  as  ever. 

Pure  milk  ought  to  be  such  a  simple  and  straightforward  term  that  it  should  not 
need  definition,  but  legal  sophistry  has  been  exerted  to  such  an  extent  upon  the  milk 
subject,  and  discussions  of  every  sort  have  taken  place  in  reference,  to  milk,  that  even 
those  two  words  differ  in  meaning  according  to  the  views  of  the  persons  by  whom  they 
axe  used.  I  define  pure  milk  to  be  the  milk  produced  by  a  properly  fed  cow  in  a 
state  of  health.  I  do  not  by  this  mean  to  imply  for  a  moment  that  a  cow  should  be  fed 
to  the  highest  pitch  which  modem  science  can  devise,  or  that  a  veterinary  surgeon  should 
be  kept  in  constant  attendance  upon  it ;  but  I  do  imply,  that  a  man  who  puts  forward 
his  herd  of  cows  as  milk-producing  machines,  and  sells  the  milk  which  these  cows  pro- 
duce to  the  public  as  genuine  milk,  is  bound  to  take  reasonable  precautions  to  keep 
them  in  health,  and  such  proper  precautions  as  any  man  who  values  his  stock  would 
take,  to  see  that  they  are  sufficiently  fed  with  proper  food  to  prevent  their  deterioration 
in  health  and  milk-giving  power. 

There  are  certain  persons  in  the  milk  trade  who  distinctly  challenge  this  view,  and 
I  shall  not  be  putting  the  matter  fairly  before  you  if  I  do  not  state  their  arguments  from 
their  point  of  view,  even  though  I  state  them  merely  to  show  their  fallacy.  The  view 
which  these  representatives  of  a  certain  section  of  the  milk  trade  take  is,  that  any  liquid 
which  comes  from  the  udder  pf  a  cow — no  matter  how  much  that  cow  may  have  been 
wrongly  fed — is  pure  milk,  and  has  a  right  to  be  classed  as  such,  and  to  be  exempt  of 
the  penalties  of  the  Adulteration  Act.  The  leading  argument  which  they  put  forward 
}n  favour  of  this  view  is,  that  the  prize  beasts  of  the  Agricultural  shows  have  frequently 
given  milk  below  the  iisually  accepted  standard  of  quality  both  as  regards  cream  and 
solids  not  fat.  I  admit  this  fact  without  hesitation ;  it  is  well  known,  but  the  reason  is 
not  far  to  seek ;  animals  at  these  shows  are  fed  in  such  a  way  as  to  force  the  quantity 
of  milk  which  they  yield  to  the  maximtmi,  while  at  the  s^me  time  the  animals  them- 
selves are  kept  as  far  as  possible  in  the  highest  external  condition,  and  calculated  to 
attract  the  eyes  of  those  who  judge  of  animals  by  external  appearance. 

When  these  very  same  cows  are  taken  back  to  their  homesteads,  regularly  and 
properly  fed,  kept  from  the  impure  air  of  the  show-shed  or  show-yard,  and  milked  in  a 
proper  way,  no  such  abnormal  results  are  obtained,  but  the  milk  assumes  the  ordinary 
typical  character,  even  when  the  quantity  yielded  is  somewhat  less. 

Pure  milk,  therefore,  should  not  merely  be  the  produce  of  the  cow,  but  should  be 
the  produce  of  the  cow  in  a  healthy  condition  and  reasonably  well  fed.    Granting,  thepi 
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tliat  this  definitioii  be  accepted,  in  the  £rst  instance,  we  have  to  consider  whether  it  is 
capable  of  being  f ormiilated  in  a  more  distinct  way,  so  that,  for  instance,  it  would  be 
possible  for  the  milkman  or  analyst,  by  examining  the  milk,  to  say  whether  the  liquid 
fulfils  the  conditions  I  have  laid  down ;  and' here  I  eaxi  compelled  at  once  to  say,  No,  it 
would  not  be  possible ;  but  the  utmost  that  could  be  done  by  science  and  practical 
knowledge  combined  is  that  a  certain  limit  may  be  laid  down  below  which  pure  milk 
will  not  fall  unless  under  circumstances  of  most  exceptional  character.  This  limit  is  in 
practical  use,  and  is  adopted  by  a  very  large  number  of  public  analysts  throughout  the 
kingdom. 

I  pass  now  to  consider  the  different  constituents  of  milk,  that  is  the  yarioas 
different  parts  into  which  it  can  be  approximately  divided,  and  into  some  of  which, 
as  a  matter  of  fact,  it  is  divided  in  the  various  processes  of  cream,  butter,  curd, 
and  cheese  making.  These  different  constituents  are  Water,  Fat,  Caseine,  Albumen, 
Sugar,  and  Salts,  &c. ;  and  for  convenience  of  demonstrating  the  fact  clearly,  I  have 
arranged  on  the  table  before  me  a  series  of  botties  (which  Messrs.  Welford  and 
Sons,  who  have  the  large  Dairy  in  the  Southern  Gallery,  have  idndly  placed  at  my 
disposal),  that  you  may  see  the  proportions  of  each  of  tiiese  ingredients  contained 
in  one  gallon  of  milk.  Here,  for  instance,  we  have  the  Water  contained  in  one 
gallon  of  milk,  which  amounts  to  8lbs.  7oz.,  and  each  of  the  other  constituents  in 
its  proper  relative  proportion.  I  ought  at  once  to  disabuse  your  minds  of  the  idea 
that  milk  is  absolutely  constant  in  composition;  it  varies  to  some  considerable  extent, 
but  in  talking  of  it  to-day,  for  popular  purposes,  I  shall  assume  a  fair  average 
composition,  and  explain  the  extent  to  which  the  variations  occur  afterwards. 

Commercially  we  get  fat  in  a  state  of  what  may  be  called  ''  semi  purity,**  as 
Cream.  Good  cream  contains  from  50  to  60  or  65  per  cent,  of  butter  fat,  the  remainder 
consisting  of  water  and  a  small  proportion  of  the  other  constituents  of  milk.  When 
cream  is  churned  into  butter  the  envelopes  of  the  fat  globules  are  broken,  and  a  large 
number  of  these  tiny  littie  spheres  of  fat,  originally  of  microscopic  size,  adhere  together, 
while  a  large  proportion  of  the  water  and  the  soluble  constituents  are  washed  away 
with  the  butter  milk.    We  thus  get  butter  fat  in  a  still  higher  state  of  purify. 

Good  butter,  well  made  and  well  worked,  should  contain  somewhere  about  88  per 
cent,  of  pure  butter  fat,  and  the  highest  da^  of  butters  will  contain  rather  more  than 
this.  To  get  the  butter  fat,  however,  in  a  state  of  purity,  the  butter  must  be  melted 
with  the  water,  soluble  matters  and  curd  separated  ;  the  clear  limpid  oil,  of  beautiful 
amber  colour,  floats  on  the  top.  This,  when  poured  off  and  allowed  to  chill,  forms  pure 
butter  fat. 

Fat  in  some  form  or  other  is  an  absolute  essential  to  the  dietary.  If  children  are 
brought  up  without  the  use  of  butter,  or  a  butter  substitute,  they  rapidly  lose  health 
and  condition,  and  even  in  many  savage  races,  we  find  that  the  fat  of  animals  is  con- 
sumed in  large  quantities,  taking  the  place  of  the  butter  of  more  civilised  countries. 
Following  out  this  argument,  I  see  no  reason  why,  with  proper  precautions  in  its  manu- 
facture, butterine  should  not  be  used  to  a  considerable  extent,  to  replace  the  deficiency 
of  butter^  from  which  we  at  the  present  time  suffer.    Butterine,  when  properly  made. 
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is  nothing  but  the  best  and  purest  dripping,  flavoured  with  milk,  so  as  to  make  it 
resemble  butter  as  much  as  possible. 

The  next  constituent  of  milk  that  we  have  to  notice  is  Caseine.  This  is  the  flesh - 
forming  constituent  of  milk,  and  is  callM  curd.  It  is  classed  as  one  of  the  most 
valuable  constituents,  and  is  a  highly  nitrogenous  matter.  Indeed,  with  the  exception 
of  a  small  amount  of  albimienandLactoProteiB,  all  the  nitrogen  of  milk  exists  in  the 
form  of  caseine.  Oaseine  forms  the  basis  of  our  cheeses  of  every  kind,  except  the  real 
cream  cheese.  It  will  therefore  scarcely  surprise  you  to  hear  that  it  is  highly  nutritious. 
We  all  know  how  hard-working  men  live,  to  a  very  great  extent,  upon  cheese  with  a 
quantity  of  bread,  and  not  only  do  they  thrive  on  the  food,  but  perform  an  amount  of 
.  physical  work  which  most  of  us  in  this  room  wotdd  be  quite  incapable  of  imdertaking. 
It  is  therefore  fair  to  look  upon  caseine  as  being  the  work-sustaining  portion  of  milk, 
and  to  say  that  if  a  sample  of  milk  is  deficient  in  caseine,  it  is  deficient  in  a  constituent 
most  necessary  for  securing  health. 

Albumen  constitutes  nearly  the  whole  of  the  remainder  of  the  nitrogenous  matter  in* 
milk.  It  is  difficult^  define  the  exact  position  which  this  albumen  holds  in  the  dietetic 
value  of  milk.  It  forms  a  small  proportion,  only  about  one  quarter  of  the  nitrogenous 
matter  present^  but  owing  to  its  more  soluble  form,  and  the  greater  difficulty  with 
which  it  is  coagulated,  it  appears  to  me  extremely  probable  that  its  real  food  value  may 
be  higher  than  the  other  nitrogenous  constituents.  There  is  some  amount  of  evidence, 
although  not  yet  a  certainty,  that  this  form  of  albumen  is  peculiar  to  milk,  and  that  it 
differs  from  the  albumen  present  in  eggs,  but  it  seems  probable,  that  like  the  volatile 
acids  present  in  the  fat  of  milk,  this  substance  has  a  special  nutritive  value  of  its  own, 
and  that  without  this  albumen  milk  woiild  not  be  a  perfect  or  complete  food. 

Of  course  in  the  case  of  whey,  which  is  not  unfrequently  used  as  a  diet,  the  albu- 
men forms  a  very  important  part,  because  tbe  caseine,  containing  some  three-fourths  of 
the  nitrogenous  matter,  has  already  been  separated,  and  the  albumen,  with  a  trace  of 
Lacto  Protein,  form  the  only  nitrogenous  matter  available. 

Sugar  of  milk  is  a  very  peculiar  sugar,  differing  from  most  other  sugars.  Nearly 
all  its  properties,  both  chemical  and  physical,  differ  from  cane  sugar,  in  not  being  so 
sweetening  in  its  properties,  and  yet  it  has  a  pleasant  taste,  perhaps  more  agreeable  in 
flavour  than  most  of  the  glucoses  and  other  xmcrystallizable  sugars.  Sugar  of  milk 
itself,  however,  is  crystallizable,  but  with  a  different  form  of  crystallisation  to  cane 
sugar  or  beet  sugar,  and  its  solution  in  water  behaves  differently  during  concentration, 
a  large  proportion  of  the  milk  sugar  present  being  deposited  at  a  certain  stage  of  the 
boiling,  in  an  imperfect  crystalline  form,  while  the  other  part  remains  in  solution.  The 
polarization  differs  considerably  from  the  polari^tion  of  any  other  known  sugar.  All 
these  different  points  mark  it  out  as  a  peculiar  sugar.  There  is  a  good  deal  yet  to  be 
done  in  investigating  the  chemistry  of  sugar  of  milk,  and  it  appears  very  probable  that 
at  some  future  time,  further  investigation  may  show  that  in  reality  what  we  look  upon 
as  a  simple  sugar,  consists  of  different  substances  mixed  together  in  proportions 
which  are  at  present  unknown.  Sugar  of  milk  is  important  in  another  way, 
as  it  forms  the  great  p<^t  of  difference  between  human  milk  and  cow's  milk. 
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Human  milk  contains  a  la^^r  proportion  of  sugar  |;lian  cow's  milk,  and  fat,  less 
oaseine,  albumen,  and  ash.  It  is  from  this  that  the  formula  generally  adopted  in  the 
manufacture  of  artificial  human  milk  is  obtained  ;  cow's  milV  is  diluted  with  water,  and 
then  milk  sugar  added ;  by  this  means  we  obtain  a  liquid  which  assimilates  somewhat 
closely  in  chemical  composition  to  true  human  milk. 

Mineral  Mattbb. 

This  term  includes  a  variety  of  salts  which,  physiologically  considered,  are  of  very 
great  importance  in  the  composition  of  milk.  It  is  absolutely  essential  for  the  formation 
of  bone  and  muscle  that  a  growing  child,  or  for  the  matter  of  that  an  adult,  should  be 
supplied  with  certain  phosphatic  substances,  lime,  salts,  etc.  Milk  contains  these 
ingredients  in  the  right  proportions  to  form  the  bone  and  muscle  of  a  child. 

We  now  come  to  the  water,  the  last  and  largest  constituent. 

Water,  of  course,  strictly  speaking,  has  no  real  dietetic  value,  and  yet  without  water 
milk  itself  would  be  useless  as  food,  because  it  is  essential  that  the  valuable  food 
ingredients  of  which  we  have  already  been  speaking  should  be  dissolved  or  emulsified, 
so  as  to  be  in  a  suitable  form  capable  of  eas^  digestion,  in  fact  so  that  the  stomach  can 
easily  assimilate  them.  This  water  is  the  bone  of  contention  between  public  analysts 
and  milkmen,  and  nothing  was  more  common  three  or  four  years  i^  than  to  hear  a 
long  cross-examination  directed  solely  to  the  (elucidation  of  the  very  knotty  poihi— as  to 
whether  there  was  any  difference  between  the  water  natural  to  milk,  which  in  fact  the 
cow  put  into  it,  and  the  water  which  the  milkman  added. 

I  should  like  to  consider  next,  by  the  aid  of  a  set  of  samples  which  have  been  lent 
me  by  the  Aylesbury  Dairy  Company,  the  mode  in  which  the  milk  is  divided  by  the 
dairymen  into  the  different  articles  of  commerce  which  are  most  frequentiy  made  from 
it.  The  samples  to  some  extent  speak  for  themselves,  and  certainly  as  regards  the  first 
series,  that  of  old  milk,  I  need  not  detain  you  any  longer  except  to  say  that  here  we 
have  fat,  caseine,  and  sugar,  all  shown  in  the  same  form  as  in  the  larger  bottles  on  the 
table.  Our  next  two  series  of  samples  here  show  us  the  division  of  the  whole  milk 
into  cream  and  skim  milk.  Cream,  as  I  took  occasion  to  tell  you  some  time  ago,  does 
not  consist  entirely  of  butter  fat,  but  contains  fifty  to  sixty-five  per  cent,  more  or  less 
according  to  its  quality.  And  in  this  series  of  samples  we  have  the  cream  divided  into 
the  constituents  present  in  a  good  ordinary  commercial  sample,  and  you  will  see  that 
some  thirty  per  cent,  of  water  is  still  present,  and .  that  this  water  carries  with  it 
caseine,  albumen,  and  salts.  We  may  in  fact  put  it  another  way,  and  say  that 
separate  any  particidar  constituent  of  the  milk  as  carefully  as  possible  by  mechanical 
means,^  and  we  always  find  that  some  small  proportion  of  the  other  constituents  are 
present,  thus,  referring  to  skim  milk :  in  the  first  separation  we  find  that  it  still  con-> 
tains  some  fat ;  the  amount  in  skim  milk  is  extremely  variable,  according  to  the  mode 
of  manufacture.  The  Centrifugal  machine,  which  you  can  see  at  work  in  the  south 
gallery,  is  by  far  the  most  efficient  and  most  successful  for  separating  the  cream  from 
the  milk. 

The  principle  of  the  centrifugal  separator  is  practically  identical  with  the  principlo 
of  skimming,  although  the  two  processes  appear  so  dissimilar.  The  milk  revolving  in  the 
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separator  at  great  speed  acquires  immensely  increased  centrifugal  force,  which  corres- 
ponds to  the  force  of  gravity.  This  centrifugal  force  acts  more  strongly  on  the  heavy 
non-fatty  portion  of  the  milk  and  lees  stroagly  on  the  cream,  and  consequently  the  non- 
fatty  part  of  the  skim  milk  gravitateflr  by  the  centrifugal  force  to  the  outside  of  the 
revolving  circle,  leaving  the  cream  to  flow  away  in  the  inside  in  an  almost  pure 
condition. 

A  few  weeks  ago  I  tried  experiments  with  each  of  the  separators  at  work  in  these 
dairies,  and  in  some  cases  found  the  proportion  of  fat  present  in  the  skim  milk  reduced 
to  even  less  than  -1  per  cent. 

These  separators  at  the  time  produced  cream  of  high  quality,  and  the  skim  that 
they  produced  is  more  palatable  than  skim  milk  obtained  by  the  old  process.  I  have 
known  this  statement  to  raise  a  smile  on  fiie  faces  of  those  who  thought  they  knew  all 
about  milk  and  have  wondered  how  it  was  possible  that  one  skim  milk  could  be  more 
palatable  than  another,  but  the  reason  is  not  far  to  seek ;  mechanical  action  in  the 
separator  thoroughly  aerates  the  skim  milk  while  it  is  fresh  and  has  lost  none  of  the 
aroma  peculiar  ^'>3ew  milk.  Milk  exposed  to  the  action  of  air  for  twelve  or  eighteen 
hours  in  open  Vcissels  loses  its  aroma,  and  is  apt  to  become  contaminated  by  an  impure 
atmosphere. 

Here  we  have  the  other  constituents  of  skim  milk  separated,  by  which  you  will  see 
that  we  have  a  very  small  increase  in  the  proportions  of  sugar,  caseine,  and  salts,  due 
to  the  proportion  of  fat  that  has  been  removed. 

Our  next  array  of  samples  show  us  a  further  sub-division.  Here  we  have  the  cream 
divided  into  its  two  constituents  of  butter  and  butter  milk.  Still  the  same  rule  holds 
good  of  the  constituents  of  tho  original  milk  passing  through,  though  in  diminished 
proportions,  into  the  finished  product.  Thus  butter  always  contains  milk,  sugar,  and 
caseine  or  curd,  and  even  soluble  albumen  is  not  entirely  washed  away  with  the 
buttermilk.  Still  the  butter  milk,  as  we  see  by  the  centre  1  bottle,  retains  fat — ^t  ue 
butter  fat,  which  of  course  represents  so  much  waste  in  the  process  of  butter 
making. 

Taking  the  other  side  of  our  case,  where  the  skim  milk  heads  the  colunms,  we 
have  skim  milk  divided  up  into  cheese  and  whey.  The  cheese  is  represented  here  by 
the  proportions  shown.  One  of  these  types  is  skim  milk  cheese  with  its  very  small 
proportion  of  fat.  These  cheeses  are  common  enough,  and  are  usually  consumed  in  this 
country,  but  there  are  many  cases  in  which  the  use  of  whole  milk  cheese,  containing  a 
large  proportion  of  fat,  is  desirable  rather  than  cheeses  containing  so  little  fat. 

The  proportion  of  fat  contained  in  these  cheeses  vary,  from  skim  milk  cheeses 
occasionally  to  be  met  with  containing  as  ^little  as  three  per  cent,  of  fat,  up  to  cream 
cheeses  in  which  the  proportion  of  fat  is  largely  in  excess  of  the  proportion  of  caseine. 

Now  every  one  of  these  constituents  we  derive  from  pure  milk  is  capable  of  being 
adulterated.  There  are  one  or  two  of  these  adulterations  to  which  it  is  necessaxy  I 
should  refer.  The  most  serious  portion  of  adulteration  imquestionably  is  the  admix* 
ture  of  butter  with  foreign  fats,  and  the  substitution  of  inferior  fats  for  the  true  butter 
present  in  cheese. 
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We  will  take  the  latter  first.  A  large  number  of  cheese  consumers  desire  ^  cheese 
containing  a  considerable  proportion  of  fatty  matter.  This  fatty  matter,  of  course,  ought 
to  be  the  butter  natural  to  milk,  but  butter  is  far  more  valuable  than  oleomargarine, 
and  therefore  extensive  manufactories  have*  been  established  for  the  production  of 
oleomargarine  cheese.  This  chr  ese  is  made  of  skim  milk,  skimmed  by  separators,  so  that 
the  butter  is  practically  all  abstracted,  the  deficiency  of  fat  being  replaced  by  the  addition 
of  oleomargarine  or  lard,  in  sufficient  quantity  to  make  the  cheese  a  tolerably  fat  one. 
I  look  upon  this  as  an  exceedingly  flagrant  adulteration ;  the  more  so  because  it  is  one 
which  is  hardly  likely  to  be  detected  by  the  consumer.  There  is  no  difficulty  in 
detecting  the  fraud  by  an  analytical  process.  The  very  worst  adulteration  in  the  pro- 
ducts is  of  course  the  use  of  oleomargarine  to  mix  with,  or  as  a  substitute  lor,  pure  butter. 
I  have  nothing  to  say  personally  against  the  use  of  good  carefully  made  oloDmargarine  as 
a  substitute  for  butter,  if  only  it  is  sold  under  its  own  name  and  at  a  fair  price,  but  I 
have  the  greatest  objection  to  its  substitution  for  butter,  which  is  more  valuable  and  a 
more  digestible  diet,  and  unqestionably  more  suitable  for  domestic  use.  Good 
oleomargarine  is  nothing  but  the  very  best  of  beef  fat  carefully  refined  and  carefully 
churned  with  milk,  and  as  such  no  one  can  dispute  its  suitability  for  Ubd  as  a  food ;  bad 
oleomargarine,  on  the  other  hand,  is  a  compound  of  vile  refuse  fats,  clarified  and 
refined  in  any  way  that  will  chemically  fulfil  the  object  in  view;  but,  to  say  the  least, 
such  a  mode  of  preparing  refuse  materials  for  food  use  is  objectionable,  and  the  sale  of  the 
inferior  sample  should  be  in  every  way  discountenanced. 

The  only  reliable  and  trustworthy  method  of  ascertaining  the  quality  of  milk,  is  by 
means  of  a  f  uU  chemical  analysis.     To  carry  this  out  the  water  contained  in  the  milk  is 
evaporated.     The  whole  of  the  solid  matters  of  which  I  have  shown  you  specimens  are  left 
behind  in  a  state  in  which  they  can  be  weighed,  the  fat  contained  in  these  solid  matters  is 
then  extracted  by  means  of  either  petroleum  or  some  other  suitable  liquid,  and  the  solids  not 
fat,  which  are  left  behind,  are  dried  again  and  weighed ;  these  solids,  not  fat,  form  the  real 
standard  by  which  the  question  of  watering  is  determined,  while  the  fat  which  has  been 
extracted  when  weighed  forms  the  real  guide  as  to  whether  the  milk  has  been  skimmed. 
If  either  of  thesetwofigures  were  perfectly  constant,  one  problem  of  milk  analysis  would 
be  solved,  but  unfortunately  there  is  a  considerable  variation  in  different  samples  of  milk. 
To  get  over  this  difficidty  a  low  or  minimum  figure  has  been  adopted  as  the  stan- 
dard, so  as  to  allow  an  ample  margin  for  the  natural  irregularity  of  composition.     Milk 
dealers  are  aware  of  this  difficulty  in  fixing  a  standard,  and  are  constantly  endeavouring 
to  prove  that  adulterated  milk  is  really  pure  milk.    There  is  practically  no  milk  adulter- 
ation case  ever  brought  into  court  in  which  any  other  defence  is  raised.     The  allowance 
is  always  said  to  be  insufficient,  and  the  unfortunate  milkman  has  cows  worse  in  quality 
than  those  which  have  been  tested  by  the  analysts,  and,  consequently,  he  obtains  milk 
poorer  in  quality  and  worse  in  character  than  any  which  they  have  seen.  This  argument, 
however,  has  pretty  nearly  spent  itself  j  it  is  only  occasionally  that  there  is  any  magis- 
trate who  is  found  to  listen  to  it. 

In  conclusion,  it  will  be  interesting  to  notice  the  extent  to  which  pure  milk  is  sold 
in  London.     The  returns  which  are  made  under  the  Adulteration  Acts  specify  the  per- 
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centage  of  adulteration  found  in  each  sample,  while  the  tabulated  reports  issued  in  the 
blue  books  state  only  the  number  of  adulterated  samples,  and  taking  the  case  of  milk 
do  not  give  the  percentage  of  skimming  or  watering.  This,  of  course,  seriously  dimin- 
ishes the  value  of  the  returns.  It  is,  therefore,  surprising  to  find  that  only  on  one 
occasion  during  the  last  seven  years  has  the  percentage  of  adulterated  samples  of  milk 
fallen  below  20.  Out  of  every  100  samples  of  milk  purchased  by  the  inspectors  20-35 
were  adulterated,  even  on  the  lenient  limit  of  calculation  used. 

Now  this  is  a  very  imsatisfactory  state  of  affairs,  and  it  will  surprise  no  one  if  I  say 
that  I  think  further  legislation  is  needed  to  enforce  the  adoption  of  a  somewhat  more 
rigid  standard,  and  also  to  increase  the  efficiency  of  the  supervision  at  present  exercised 
over  the  milk  supply.  A  very  much  larger  number  of  samples  should  be  examined,  so 
that  purchasers  may  procure  something  like  a  genuine  article  instead  of  an  adulterated 
one. 

I  am  not  at  all  prepared  to  say  that  this  will  not  be  attended  with  an  increased  price 
in  milk ;  but  that  I  look  upon  as  a  matter  of  trifling  moment  only,  if  the  steps  that  are 
taken  are  such  &s  to  ensure  an  uniform  al}d  genuine  article. 


ABSTRAOr'^OF  A  LECTURE  ON  THE  ADULTERATION  OF  HONEY,  BY 
OTTO  HEHNER,  F.LC,  AT  THE  CONFERENCE  OF  THE  BEE- 
KEEPERS'  ASSOCIATIONS. 

After  fully  entering  into  the  chemical  composition  of  honey,  all  of  which  is  perfectly 
familiar  to  our  readers,  the  Lecturer  said  : — 

Thus  water,  dextroglucose  and  levoglucose,  constitute  by  far  the  greater  bulk  and 
weight  of  honey.  But  the  bee  carries  away  from  the  flower  other  constituents,  less  in 
quantity  but  by  no  means  in  importance,  and  incorporates  them  in  the  honey.  Acci- 
dentally, perhaps,  but  none  the  less  invariably,  a  great  number  of  pollen  granules  find 
their  way  into  the  comb,  and  these  in  their  turn  carry  with  it  the  odour  and  aroma 
peculiar  to  each  flower.  Minute  amounts  of  colouring  matters  are  dissolved  from  the 
pollen  and  give  honeys  from  different  flowers  the  innumerable  shades  of  yellow,  green, 
and  brown  with  which  every  bee-keeper  is  familiar.  Thus  honey  from  white  clover  is 
practically  devoid  of  colour ;  that  from  sainfoin  is  yellow ;  from  limes,  more  or  less 
green  ;  from  beans,  brown ;  from  marshy  heaths,  almost  black.  Far  greater  still  is  the 
variety  of  flavours  and  odours.  Every  conceivable  aroma,  lovely  and  delicate  as  that  of 
the  flowers  themselves — sometimes,  I  must  acknowledge,  also  repulsive  and  unpleasant 
— is  met  with,  and  the  practised  observer  can,  without  much  difficulty,  conclude  from 
this  from  what  kind  of  blossom  the  bulk  of  any  given  sample  of  honey  is  derived. 

More  characteristic  still  is  the  size  and  shape  of  the  pollen.  Infinite  varieties,  each 
characteristic  of  a  particular  genus  or  class  of  plant,  can  be  seen  in  honey,  and  a  glance 
through  the  microscope  is  frequently  sufficient  to  ascertain  iVith  a  great  amount  of 
accurac}^  the  name  of  the  plant  from  which  the  honey  is  derived. 

From  the  very  variable  amount  of  pollen  giauules  met  with  in  different  honeys — 
some  samples  which  I  have   examined  containing  enormous  numbers,  others  but  very 
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few — ^there  appears  to  be  a  considerable  difference  in  the  degree  of  cleanliness  with 
which  bees  store  the  honey.  Some  flowers  yield  an  infinitely  larger  number  of  pollen 
granules  than  others,  but  the  importation  of  the  latter  to  a  greater  or  less  extent  into 
the  honey  itself  appears  to  me  to  depend  mainiy  upon  the  bee  itself. 

There  are  three  classes  of  manufactured  honey :  first,  honey  made  from  ordinary 
sugar,  and  essentially  consisting  of  cane-sugar  syrup  ;  second,  that  obtained  by  the  action 
of  an  acid  upon  cane  sugar,  and  consisting,  as  does  genuine  honey,  of  water,  dextro  and 
levoglucose  ;  and  third,  the  product  of  the  action  of  acid  upon  starch,  called  com  syrup. 
I  have  never  met  with  any  samples  of  the  first  of  these  three  classes,  and  I  doubt 
whether  any  such  article  can  now-a-days  be  found,  although  in  older  works  on  adidteration 
their  occurrence  is  asserted.  The  second  kind  is  also  very  rare,  but  yet  it  exists ;  but 
the  third,  starch  syrup,  is  the  main  substitute  and  adulterant  used  at  the  present 
time. 

The  characteristics  of  these  articles  compared  with  those  of  pure,  natural  honey,  are 
as  follows : — A  solution  of  pure  honey  in  water,  when  boiled  with  one  of  a  salt  of  copper 
which  has  been  rendered  caustic  by  the  addition  of  potash,  deposits  &  pr^edpitate  of  red 
suboxide  of  copper,  100  parts  of  honey  thus  yielding  about  137  parts  .-^f  precipitate. 
Neither  by  the  addition  of  alcohol,  nor  of  lead  acetate,  nor  of  barium  chioride,  should 
a  solution  of  honey  be  rendered  perceptibly  turbid.  Subjected  to  fermentation  by  the 
addition  of  yeast,  practically  the  whole  of  the  saccharine  material  should  be  decomposed, 
and  transformed  into  alcohol  and  carbonic  acid.  And  lastly,  a  ten-per-cent.  solution  of 
pure  honey,  when  examined  in  an  instrument  called  a  polariscope,  should  have  no  per- 
ceptible action  upon  polarised  light.  K  anything,  it  may  turn  the  polarised  ray  very 
slightly  to  the  left. 

Cane-sugar  syrup  agrees  in  its  chemicaJ  behaviour  with  real  honey,  inasmuch  as  it 
does  not  yield  precipitates  with  alcohol,  salts  of  lead,  or  barium,  and  is  also  completely 
fermentable.  It  differs  essentially  from  it,  inasmuch  as  it  does  not  give  with  the 
alkaline  copper  of  solution  alluded  to  a  deposit  of  red  suboxide  at  all,  or  only  a  much 
smaller  proportion  than  that  holding  good  with  honey.  Its  ten-per-cent.  solution  turns 
the  polarised  ray  of  light  powerfully  to  the  right. 

Cane  sugar  which  has,  by  treatment  with  an  acid — sulphuric  or  tartaric — ^been 
made  into  dextro  and  levoglucose,  is  practically  identical  with  honey  sugar,  and  as  such 
exhibits  precisely  the  same  characters  as  does  genuine  honey.  Its  origin,  however, 
betrays  itself  by  the  traces  of  acid  which  always  remain  mixed  with  it,  and  which  cause 
precipitates  either  with  lead  or  barium  solutions,  or  with  both. 

Com  or  starch-syrup,  lastly,  differs  in  almost  every  respect  from  the  genuine 
product.  It  throws  down  abundant  precipitates  with  lead  or  barium  solutions,  often 
with  alcohol ;  it  does  not  ferment  completely,  but  leaves  about  one-fifth  or  one-sixth  of 
its  weight  as  unfermentable,  gummy  residue,  and  examined  by  the  polariscope,  turns 
the  ray  of  light  powerfully  to  the  right. 

These  few  simple  tests  readily  enable  us  to  distinguish  these  products  from  each 
other,  and  from  honey.    Examined  with  the  microscope  they  all  ore  found  to  be  devoid 
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of  pollen ;  and,  in  consequence,  are  without  the  delicate  aroma,  the  bouquet,  which  is 
inseparable  from  the  product  of  the  flower  and  the  bee. 

By  far  the  most  common  of  these  kinds  of  adulterations  is  starch  sugar,  and  this  lor 
several  reasons.  The  price  of  starch  is  low6r  than  that  of  any  other  available  carbohy* 
drate,  and  this  kind  of  sugar  is,  for  other  and  more  legitimate  purposes,  manufactured 
on  a  very  large  scale.  Since  all  restrictions  on  the  preparation  of  ale  or  other  so-called 
malt  beverages  have  been  done  away  with,  and  the  tax  is  levied  only  on  the  strength  or 
gravity  of  the  liquor  before  it  is  fermented,  it  is  found  to  be  more  economical  to  convert 
starch  of  rice  or  maize  into  fermentable  sugar  by  means  of  acid,  than  by  the  aid  of 
malt  diastase,  and  the  trade  in  brewing  sugar  has  correspondingly  increased.  But  the 
main  reason  is  the  very  close  resemblance  to  genuine  honey  of  syrups  made  from  starch 
sugar.  They  do  not  readily  crystallise,  and  are  devoid  of  the  overpowering  sweetness 
of  cane  sugar.  In  America,  especially,  the  production  of  starch  sugar  has  been 
developed  to  perfection,  and  even  as  substitute  and  adulterant  of  cane  sugar  the  article 
is  used  to  a  large  extent,  although  the  very  low  price  of  cane  sugar  must  militate  not  a 
little  against  adulteration  of  any  kind.  A^  was  to  be  expected,  ccm  syrup  is  actually 
most  frequency  found  in  honeys  imported  from  America,  although  Switzerland 
is  striving  hard  to  carry  oS  the  **  honour  '*  attached  to  the  production  of  artificial 
honey« 

Of  forty-two  samples  of  honey  obtained  by  purchase  from  retail  dealers,  partly  by 
myself,  partly  by  Mr.  J.  M.  Hooker,  of  the  Bee-keepers'  Association,  twenty-six  were 
avowedly  English,  nine  American,  four  Swiss,  two  French,  and  one  Transylvanian. 
Twenty-four  of  the  English  samples  were  undoubtedly  g6nuine,and  two  (which  I  have  very 
good  reason  to  believe  of  American  origin,  although  vended  as  English)  were  adulterated 
with  corn  syrup.  Of  the  nine  American  and  Calif omian  samples,  seven  were  adulterated 
— namely,  six  with  com  syrup,  and  one  with  inverted  cane  sugar ;  whilst  of  the  four 
Swiss  samples  not  one  was  genuine.  The  two  French  and  the  Transylvanian  samples 
were  pure. 

The  most  satisfactory  part  of  these  results  is  the  freedom  of  English  honeys  from 
adulteration.  As  far  as  my  experience  goes,  there  exists  no  regular  English  factory  of 
spurious  honey ;  only  where  the  American  element  asserts  itself  com  syrup  may  be 
suspected.  As  to  Swiss  honey,  I  have  .seen  it  stated,  in  corroboration  of  my  results, 
that  every  exporter — otherwise  manufacturer — of  Swiss  honey  adds  to  the  natural  pro- 
duct a  more  or  less  considerable  quantity  of  starch  syrup,  the  alleged  philanthropical 
object  being  to  obey  the  desire  of  the  public  for  clear  and  uncrystallisable  honey,  pur- 
chasers being  credited  with  the  belief  that  pure  and  genuine  honey  is  always  clear  and 
fluid.  In  mitigation  it  is  urged,  that  honey  from  Switzerland  is  not  sold  as  "  genuine 
honey,"  but  as  "  Swiss  honey !  " 

I  find  that  the  price  is  no  indication  whatever  of  the  genuineness  of  the  article. 
Some  of  the  "Swiss  table  honeys"  cost,  retail.  Is.  3d.  per  lib.  jar;  English  honey  of 
perfect  purity  is  to  be  met  with  at  5d.  and  6d.  per  lb. 

Of  course,  perfectly  pure  and  genuine  American  and  Swiss  honeys  do  exist.  Bees 
all  over  the  world  appear  to  secrete  similar  honey,  just  as  I  have  ascertained,  as    the 
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result  of  an  extended  inveBtigation  into  the  nature  and  composition  of  wax,  that  that 
product  is  of  perfectly  uniform  composition,  no  matter  by  what  kind  of  bees  or  in  what 
part  of  the  world  it  may  have  been  produced.  But  seeing  that  the  chances  of  obtaining 
pure  honey  are  much  greater  in  the  case  of  English  than  in  some  of  the  foreign  supplies 
which  I  have  named,  I  cannot  but  think  that  lovers  of  honey  would  do  well  to  eschew 
the  foreign  product  until  a  decided  change  for  the  better  has  taken  place  in  the 
commercial  morality  of  the  vendors,  and  be  content  with  that  gathered  from  British 
fields  and  pastures. 

The  adoption  of  anything  but  the  plain  name  of  honey  carries  to  me,  after  the 
experience  above  detailed,  the  suspicion  that  the  article  designated  by  a  name  more  or 
less  qualified  or  fanciful  is  not  genuine.  Thus  I  have  acquired,  and  hope  to  impart  it  to 
you,  a  suspicion  against  "honey-dew,"  "table  honey,"  **  prepared  fortable  use,**  or  "finest 
prepared  table  honey,"  because  I  have  found,  that  just  as  good  wine  needs  no  bush,  so 
good  honey  needs  no  fancy  name.  These  names  and  qualifications  do  not  convey  to  the 
purchaser  the  simple  plain  fact  that  the  article  is  adulterated.  They  may  ease  the  manu- 
facturers' elastic  conscience,  as  disguised  declarations  that  the  honeys  so  designated  are 
not  in  the  same  state  as  they  left  the  hive.  But  I  think  they  would  not  for  a  minute  be 
held  to  be  valid  declarations,  requirq,d  by  law,  of  the  mixed  nature  of  these  com- 
pounds. * 

Chemistry  during  the  last  fifty — or  shall  I  say  thirty  ?— years  has  made  enormous 
strides.  It  has  enabled  us  to  obtain  a  fairly  clear  insight  into  the  working  of  life  pro- 
cesses, both  vegetable  and  animal,  to  understand  the  composition  of  organic  matters, 
and  to  trace  their  thousand-fold  changes  in  living  organisms.  It  has  broken  down  the 
barriers  which  not  so  long  ago  were  considered  insurmountable,  dividing  the  living 
from  the  dead  creation.  It  has  enabled  us  to  make  artificially,  from  the  very 
elements,  substances  formerly  intimately  associated  with  life-action,  and  almost 
every  day  new  organic  substances  are  added  to  the  already  long  list  of  those 
which  are  the  result  of  laboratory  work.  But  so  far  only  chemical  compounds  of 
comparative  simplicity  have  been  the  result,  and  in  not  a  single  case  has  any  complex 
product,  such  as  is  used  for  food  by  man  or  beast,  been  obtained.  Indeed,  with  all  the 
enormous  amount  of  research  and  experiment  we  only  stand  on  the  threshold  of  real 
knowledge  of  organic  life ;  we  only  see  the  rough  outlines  of  the  composition  of  living 
things.  We  know  what  the  bulk  of  their  components  is  made  of,  but  in  the  cose  of  food 
substances  it  happens  that  their  value,  and  above  all  their  price,  generally  stands  in  no 
direct  relation  to  their  composition.  A  cargo  of  manure,  or  of  some  metallic  ore,  pos- 
sesses a  value  which  bears  a  direct  relation  to  the  percentage  of  phosphoric  acid  or  of 
metal  which  by  analysis  can  be  ascertained  to  be  contained  in  it.  A  lo£id  of  oil  cake  or 
other  cattle  food  generally  has  both  a  feeding  and  a  money  value,  directly  proportioned 
to  the  amount  of  oil  and  of  albuminous  compounds  which  can  be  extracted  from  them. 
A  water  supply  depends  on  quality  strictly  upon  its  composition.  But  the  case  is  vastly 
different  in  that  of  most  food  materials  used  by  man.  Composition,  as  ascertainable  by 
chemical  analysis,  goes  for  very  little  j  quality ^  which  is  dependent  upon  circumstances 
beyond  the  present  ken  of  the  chemist,  goes  for  a  great  deal.      Wine,  for  instance,  con- 
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Bists  essentially  of  dilute  alcohol,  slightly  acid,  and  more  or  less  coloured.  But  whilst  a 
good  bottle  of  wine  may  fetch — and  be  worth — say  five,  or  ten,  or  more  shillings,  I  have 
yet  to  taste  the  first  sample  of  artificially  coloured  and  dilute  alcohol,  slightly  acid, 
which  should  be  worth  even  a  shilling  per  bottle.  A  pound  of  tea  has  no  more  food 
value  than  a  pound  of  sloe  or  withered  leaves,  but  who  would  pay  for  the  latter,  say, 
three  shillings,  which  the  tea  is  readily  worth  ?  And  so  on  with  almost  every  article  of 
food  or  of  luxury.  The  value  is  not  a  question  of  the  composition  of  the  bulk  of  the 
article,  but  is  regulated  by  the  presence  or  absence  of  exceedingly  minute  amounts 
of  flavouring  matters,  of  which  we  know  little  or  nothing  at  all.  The 
difference  between  good  and  bad  wine,  or  tea,  or  meat,  is  so  small  that  the  most  subtle 
analysis  generally  fails  to  detect  it.  And  as  in  the  case  of  these  articles,  so  it  is  with 
honey.  We  prize  honey,  not  because  it  consists  of  some  sugar  or  other  and  water,  but 
because  it  possesses  a  delicate  flavour  and  aroma  which  is  absent  from,  and  cannot  by 
any  means  at  present  known  be  given  to,  any  artificially  made  syrup.  Were  the  taste 
of  the  public^  educated  for  honey  in  anjrthing  like  the  same  degree  as  it  is  in  for  tea, 
wine,  or  other  articles  of  every-day  consumption,  no  one  would  venture  to  palm  off  arti- 
ficial syrups  for  real  honey.  As  well  might  a  butcher  offer  his  customers  leather  instead 
of  meat,  the  composition  of  both  being  nearly  identical. 

It  is  possible  that,  as  far  as  mere  food  value  is  concerned,  the  substitute  is  as  good 
as  the  original  article.  Sugar,  whether  taken  in  the  shape  of  cane  sugar,  starch  sugar, 
or  honey,  produces  the  same  proportion  of  heat  and  muscular  energy.  Butterine  or 
oleomargarine,  when  burnt  or  digested,  produces  no  less,  if  not  more  heat,  than  does 
butter.  Yet  butter  holds  its  own  against  its  substitutes,  partly  on  account  of  its  deli- 
cacy of  flavour,  and  its  much  more  ready  digestibility.  Some  experiments  recently  made 
with  starch  sugar  syrup  point  towards  the  similar  difference  between  it  and  honey,  in 
favour  of  the  natural  product.  Bees  refuse,  as  long  as  they  are  able,  to  feed  upon  com 
syrup ;  when  driven  by  sheer  necessity  to  take  it,  they  soon  die  of  diarrhoea.  This  fact 
should  make  us  at  least  pause  in  giving  a  definite  opinion  as  to  the  relative  food  values 
of  the  two  products. 

There  can  be  no  question  that  the  Sale  of  Food  and  Drugs  Act,  at  present  in  force, 
is  as  perfectly  capable  to  operate  against  spurious  honey  as  it  is  against  other  articles 
which  are  ''  not  of  the  substance,  nature,  and  quality  demanded."  But  yet,  as  far  as  I 
am  aware,  it  has  never  been  put  into  motion  against  manufacturers  of  ''  honey."  About 
180,000  samples  have  been  analysed  by  public  analysts  since  the  Act  is  in  force,  but  I 
have  not  heard  of  a  single  prosecution  in  the  case  of  spurious  honey.  It  is  not  the  fault 
of  the  analysts,  who  have  absolutely  nothing  to  do  with  the  collection  and  purchase  of 
samples.  The  growing  evil  of  substituting  a  manufactured  article  for  the  genuine  pro- 
duct presses  especially  heavy  against  the  English  producers,  because  the  public  seem  to 
prefer  honey  derived  nominally  from  fragrant  Alpine  herbs,  but  practically  from  potatoes 
and  sulphuric  acid,  or  from  some  mythical  Calif omian  bee-farms,  to  that  collected  from 
English  hedgerows  and  meadows.  But  this  evil  is  not  yet  recognised  by  the  general 
public ;  the  taste  for  honey  is  not  educated ;  any  syrup  is  eaten  as  honey,  provided  it 
looks  transparent  and  is  contained  in  a  neat  bottle  and  boasts  of  a  fine  label.    As  soon 
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as  there  is  a  demand  for  really  good,  delicately  flavoured  honey,  and  the  Sale  of  Food 
Act  is  put  into  operation  at  the  initiative  of  the  public,  com  syrup  will  be  a  thing  of 
the  past. 

In  order  to  aid  in  this  desirable  education  of  the  public  taste,  I  would  recommend 
that  whenever  practicable,  bee-keepers  should  state  on  the  labels  of  the  honey  they  sell 
from  what  kind  of  flower  the  bulk  of  the  product  is  derived.  Clover  honey,  lime  honey, 
or  heather  honey,  for  instance,  are  quite  as  distinct  in  their  characters  as  are  Burgtmdy, 
Ehenish,  or  Moselle  wines ;  but  yet,  wliile  no  one  would  purchase  any  wine  without 
distinctly  stating  the  specific  variety  which  he  desires,  all  kinds  and  sorts  of  honey  are 
sold  without  any  explanatory  designation.  Of  course,  from  the  nature  of  the  article  and 
its  collection  it  is  impossible,  in  many  instances,  to  state  its  precise  derivation,  but  when* 
ever  practicable  this  should  be  done.  The  British  Bee-keepers'  Association,  which  either 
directly  or  by  means  of  its  country  branches  has  done  so  much  to  raise  and  encourage 
Bcientiflc  bee-culture,  could  readily  induce  its  members  in  this  manner  to  aid  in  educating 
the  consumers  of  honey. 

NOTES  ON  MILK  ANALYSIS. 
By  M.  Dechan  and  T.  Mabek,  Analytical  Chemists,  Hawick. 
In  undertaking  the  series  of  milk  analyses,  the  results  of  which  are  appended  to  this 
paper,  we  had  two  objects  in  view,  viz. :  to  demonstrate  the  practical  utility  of  the 
system  of  fat  extraction  which  we  have  for  some  time  past  employed  in  preference 
to  the  methods  in  common  use,  and  also  to  ascertain  whether  the  limit  adopted  by 
the  Society « of  Public  Analysts  was  or  was  not  too  high.  The  experience  of  the  working 
of  the  Adulteration  Act  has  proved  how  difficult  it  is  to  obtain  convictions,  even  in  very 
glaring  cases,  owing  to  the  different  results  obtained  by  different  analysts,  as  well  as 
the  lack  of  a  uniform  standard.  It  would  be  absurd  to  expect  the  occupants  of  the 
judicial  bench  to  be  acquainted  with  all  the  intricacies  of  the  various  methods  of  work-  " 
ing,  and  hence  we  must  not  think  them  unreasonable  if  they  look  solely  to  remUs ; 
accordingly,  when  these  fail  to  agree,  a  judge  has  little  difficulty  in  dismissing  a  case. 
It  is  of  the  utmost  importance,  therefore,  that  a  uniform  method  of  analysis  should  be 
adopted,  no  less  than  a  uniform  standard.  On  both  of  these  particidars,  the  report  of 
the  "  Milk  Committee  "  of  the  Society  is  pagerly  awaited,  and  it  is  to  be  hoped  it  will 
be  the  means  of  settling  this  vexed  question.  Fending  its  appearance,  we  submit  for 
consideration  our  method  of  working  and  the  results  we  have  obtained. 

Before  proceeding  further,  however,  we  may  briefly  indicate  our  objections  to  the 
methods  in  more  general  use.  Hegarding  the  Somerset  House  process  as  described  by 
Dr.  Bell,  one  of  its  most  objectionable  features,  in  our  opinion,  is  the  filtration  necessary 
to  remove  the  fat  from  the  solids  not  fat,  as  there  is  always  a  difficulty  in  being  certain 
that  the  last  trace  of  fat  has  been  remo\ed,  from  the  filter.  We  have  also  found  the 
method  approved  by  the  Society  to  be  unsatisfactory  in  so  far  that  the  residue  obtained 
after  evaporation  is  covered  by  a  thin  glossy  film,  and  is  thus  in  the  best  possible  con- 
dition to  resist  complete  fat  extraction ;  indeed,  it  is  admitted  that  perfect  separation  is 
not  obtained,  and  we  are  inclined  to  believe  that  this  part  of  the  process  is  to  blame  for 
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certain  incongruities  in  the  results  obtained  frooi  the  same  milk.  The  limitation  of  time 
for  drying  is  also  objectionable  unless  the  size  and  the  shape  of  the  vessel  be  distinctly 
specified.  We  haye  obtained  yeiy  different  resiilts  from  the  same  milk  on  weighing  at 
the  end  of  three  hours,  by  simply  substituBng  a  round-bottom  for  a  flat-bottom  vessel ; 
with  the  latter  a  lighter  weighing  is  invariably  obtained. 

After  a  series  of  test  experiments  which  led  us  to  conclusions  similar  to  those 
arrived  at  by  Mr.  Hehner  with  regard  to  the  insolubility  of  milk  sugar  in  ether,  we 
adopted  the  following  process  with  very  satisfactory  results. 

The  total  solids  are  determined  separately  in  a  shallow  vessel  with  &  flat  bottom, 
the  quantity  of  milk  taken  being  5  grms.  The  vessel  is  large  enough  to  allow  the 
residue  to  form  in  a  thin  film,  and  there  is  no  difficulty  in  obtaining  weighings  which 
correspond  with  the  weight  of  the  fat  and  non-fat  solids.  This,  therefore,  forms  a  good 
check,  being  for  all  practical  purposes  a  duplicate  analysis. 

For  the  fat,  and  solids  not  fat,  ten  grams  are  weighed  into  a  capsule  capable  of 
holding  double  that  quantity.  This  is~placed  on  an  open  water-bath  and  the  milk 
stirred  repeatedly  during  evaporation.  By  this  means  a  granular  residue  is  obtained, 
which,  when  reduced  to  powder,  is  in  the  best  possible  condition  for  the  extraction  of 
the  &t.  This  we  accomplish  with  ether  by  means  of  one  of  the  many  forms  of  extraction 
apparatus  modelled  on  the  principle  of  Soxhlet's  tube.  .  The  fat  and  solids  not  fat  are 
determined  separately,  both  being  dried  till  they  lose  not  more  than  0*001  gram  in  an 
hour. 

We  have  been  in  the  habit  of  using  two  extraction  tubes,  both  of  which  are 
peculiarly  well  suited  for  the  purpose  in  hand.  The  first  is  that  devised  by  Messrs. 
Dunstan  and  Short,  of  the  Fharmaceutieal  Society's  Laboratory,  and  figured,  in  the 
Fharmaceutical  Journal  (vol.  xiii,  p.  664),  and  the  other,  that  of  Mr.  West-Knights, 
as  described  by  him  in  the  Analyst  (vol.  viii,  p.  65).  Oil  the  whole,  we  prefer 
Mr.  West-Knights'  apparatus,  which  is  less  complicated  than  the  other,  more  easily 
managed,  and  not  so  liable  to  accident.  Tn  actual  practice,  however,  we  find  that 
rather  better  results  are  obtained  by  tapering  the  lower  end  of  the  tube  and  inserting 
a  small  plug  of  cotton  wool  in  the  neck  thus  formed.  Those  who  have  already  used 
this  apparatus  for  other  purposes  can  readily  imagine  its  great  value  for  the  extraction 
of  TnilTc  fat,  and  we  now  bring  it  forward  with  the  view  of  inducing  its  more  extended 
use  in  this  direction.  We  find  that  from  one  and  a-half  to  two  hours  is  quite  sufficient  for 
the  perfect  separation  of  the  fat,  and  when  ether  is  used  as  the  solvent  there  is  no  risk  of 
any  of  the  solids  not  fat  being  dissolved.  The  advantages  claimed  for  this  process  over 
those  which  consist  in  maceration  and  filtration  are  very  considerable.  The  solvent  is 
kept  at  the  boiling  point,  which  cannot  be  obtained  by  any  other  method,  the  form  of 
the  tube  gives  the  maximiim  of  extracting  i>ow6r  with  the.  minimum  of  loss  of  ether ; 
the  apparatus  is  simplicity  itself,  and  is  So  little  liable  to  accident  that  when  once  set  in 
working  order  it  needs  no  further  attention  till  the  extraction  is  complete.  Any  number 
of  extractions  can  thus  be  carried  on  simultaneously,  and  this  of  itself  is  a  very  great 
advantagci 
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The  second  object  of  our  experiments  was  to  ascertain  for  our  own  guidance, 
whether  the  limit  adopted  by  the  Society  is  or  is  not  too  high.  For  this  purpose,  we 
selected  a  small  dairy  of  ten  cows^  and  took  samples  from  each  of  these  morning  and 
evening.  These  on  analysis  gave  us  the  resets  as  expressed  in  the  following  table,  the 
average  of  which  very  nearly  corresponds  with  two  analyses  made  of  the  mixed  milk 
obtained  from  the  same  dairy  in  the  regular  course,  which  are  also  appended..  It  is  a 
well-known  fact  that  the  first  portions  of  milk  drawn  from  a  cow,  at  any  given  milking,, 
contain  much  less  fat  than  the  last  portions.  It  is  easy  to  understand  why  this  should 
be  so.  The  fat  naturally  floats  more  or  less  on  the  surface  of  the  milk,  and  it  is  only 
when  the  udder  becomes  partially  emptied  that  milk  rich  in  fat  begins  to  flow.  We  had 
samples  drawn  to  illustrate  this  fact,  and  the  analyses  of  these  are  also  given.  From 
the  very  low  figures  which  are  sometimes  given  as  a  standard  by  certain  well-known 
analysts,  as  well  as  by  the  authorities  at  Somerset  House,  it  is  perfectly  possible  to  con- 
ceive that  samples  from  only  one  portion  o£  the  milking  had  in  some  cases  been  analysed 
OS  representative  milks.  If,  for  instance,  the  sample  were  obtained  at  the  beginning  of 
the  milking,  it  would  be  poor  in  fat,  and  if  a^  the  end,  it  would  be  poor  in  solids  not  fat. 
Granted,  therefore,  that  the  lowest  of  a  number  of  fats,  irrespective  of  its  complementary 
non-fat  solids,  and  similarly,  that  the  lowest  solids  not  fat  irrespective  of  its  fat,  be  taken 
as  the  limit,  we  might  easily  have  a  standaird,  which  for  poverty  could  never  even  be 
approached  by  a  natural  milk ;  but,  obviously,  this  would  be  altogether  tmfair. 

It  is  unnecessary  to  refer  further  to  the  tables  than  to  point  out  that  alike  in  fat  and 
non-fat,  the  average  is  far  above  the  limit  adopted  by  the  Socieiy.  Taking  the  single 
cows,  we  find  that  in  only  three  cases  are  the  non-fat  solids  under  the  limit,  but  these 
are  more  than  made  up  by  the  fat.  On  calculating  their  value  by  the  factors  suggested 
by  Mr.  Estcourt  in  the  Akaltst  (vol.  viii,  p.  245),  they  are  found  to  be  all  above  the 
limit.  Oows  No.  1  and  5  were  said  to  be  poor  milkers,  but  even  their  milk  is  higher 
than  what  woiild  pass  for  genuine.  In  no  case  is  the  percentage  of  fat  lower  than  2*7, 
while  in  mixed  milk  it  is  as  high  as  3*25.  It  is  quite  true  that  the  first  portion  of  the 
milk  of  No.  10  cow — an  exceptionally  rich  milker — gives  as  low  as  2*05,  but  it  would  be 
utterly  wrong,  as  we  have  already  pointed  out,  to  assume  that  this  represented  the  true 
amount  of  fat  in  the  milk. 

In  a  recent  number  of  the  Analyst  (vol.  viii,  p.  248),  Dr.  Dupre  submitted  a  table 
for  ascertaining  the  relative  proportions  of  milk  sugar  and  proteids  in  the  solids  not  fat, 
by  calculation  from  the  specific  gravity.  We  have  compared  the  results  so  obtained 
with  the  actual  analysis,  and  we  find  that  while  in  some  cases  the  figures  come  very 
near,  in  others  they  are  somewhat  wide  of  the  mark.  For  example.  No.  5  morning  milk 
gives  by  calculation  5*54  of  milk  sugar  and  2*54  of  proteids,  whereas  the  actual  analysis 
gave  4*18  and  3*9  respectively.  On  calculating  the  specific  gravity  from  the  factors 
suggested  by  Dr.  Dupr6,  we  get  the  following  result : 

ConBtitaents.  Influenoe  on  Gravity. 

t  Sugar..        4*18x3-7 16*466 
Proteids         3*9   x2o6 9*945 

+  Aflh  0*72x7*6 5*4 

—  Fat  3-0  X 0-725  2*175 

Calonlated  specifio  gravity  1028-630 

but  in  reality  the  specific  gravity  was  found  to  bo  1030-2. 
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From  this  it  is  evident  that  the  factors  are  not  quite  correct,  or  that  the  gravity  is 
not  so  whoUj  dependent  on  the  principal  constituents  of  the  milk  as  it  is  supposed  to  be. 

Of  course,  it  must  be  remembered  th^t  Dr.  Dupre  makes  no  claim  for  perfect 
accuracy  for  the  figures  suggested  by  him.  If  carefully  followed  up,  this  line  of 
inquiry  is  certain  to  have  valuable  results,  as  it  is  possible  that  the  composition  of  the 
proteids  themselves  and  also  of  the  ash,  may  yet  be  ascertained  by  calculation. 

In  concluding  this  paper  we  would  submit  for  the  consideration  of  the  ''Milk 
Committee"  the  following  suggestions : — 

1.  That  the  total  solids  be  determined  separately ;  and  if  time  be  specified, 
that  the  quantity  in  weight  of  milk,  and  the  shape  and  size  of  the  evaporating 
vessel,  be  stated. 

2.  That  the  solids  for  fat  extraction  be  obtained  in  a  fine  granular 
condition  by  repeated  stirring  during  evaparation.  Using  ten  grams  of  milk 
the  time  necessary  for  this  need  not  exceed  1^,  or  at  the  vexy  utmost,  2  hours. 

3.  That  the  fat  be  extracted  in  some  such  apparatus  as  we  have  recom- 
mended ;  time  allowed  for  extraction  to  be  from  1 J  to  2  hours. 

4.  That  all  the  constituents  be  weighed,  viz. :  Total  solids,  fat,  solids  not 
fat,  and  ash.  This  gives  practically  duplicate  analyses  and  forms  a  valuable 
check  on  the  accuracy  of  the  results. 

5.  That  the  fat  and  solids  notlEat,  be  both  considered  by  the  analyst  in 
estimating  the  genuineness  or  otherwise  of  the  milk. 

6.  That  in  the  case  of  mixed  dairy  milks  the  limit  should  not  be  lower  than 
that  at  present  adopted  by  the  Society,  viz.  fat  2*6  per  cent.,  and  solids  not 
fat,  9-0  per  cent.,  or  their  equivident,  as  oalciilated  by  some  such  method  as 
suggested  by  Mr.  Estcourt. 

7.  That  in  the  case  of  single  cows  the  limit  might  be  lowered  to  fat  2-5,  and 
solids  not  fat,  8*5,  or  their  equivalent.  The  fixing  of  two  limits  would  of  course 
require  it  to  be  stated  when  the  milk  is  sent  for  analysis,  whether  it  is  horn  a 
single  cow  or  from  the  mixed  milk  of  a  dairy. 

C-,«tanf^.  Z^  Fat.  ,S  Ash  «P^ 
No.                       Momitiff, 

1  Ayrshire ll'S  2-7  0-1  0-7  1030-7 

2  Crossbred           ..         ..  12*25  2-76  9*5  0*75  1032*5 

3  Do 12*76  4*4  8*35  0*72  1028  0 

4  Do 12*17  3*17  9*0  0*74  1031*4 

5  Ayrshire  ..         ..         11*8  ,3*0  8*8  0*72  1030*2 

6  Do 12*3  3*0  9*3  0*73  1032*8 

7  Shorthorn  ..         ..         13*0  3*2  .     9-8  0*75  1032*0 

8  Do 13*94  4*3  9*64  0*7  1032*6 

9  Ayrshire  ..         ..         \9.'1  3*6  9*2  0*75  1031*9 
10        Shorthorn           ..         ..         14*61                3*99              10*62               0*7  1036*0 

Evening, 

1  Ayrshire 11*66  2*86  8*81  0*71  1030*2 

2  Crossbred  ..         ..         12*29  2*89  9*4  0*7  1032*6 

3  Do 12*17  3-07  9*1  0*7  1030*0 

4  Do 13*36  4-15  9*2  0*76  1031*6 

6        Ayrshire 11-88  3*0  8-88  0*72  1030*2^ 

6  Do 12*9  3*7  9-2  0*71  1031*6 

7  Shorthorn  ..         ..         12*9  3*4  9*6  0*74  1033*2 

8  Do 14*06  4*35  9*7  0*74  1032*6 

9  Ayrshire  ..         ..         12*82  3*7  9*12  0*7  1032*0 
10        Shorthorn           ..         ..         14*35                3*9                10*46                0*7  1036*2 

Average      ..  i2*784  .3*461  9*334  0-721  1031*84 

Mixed  milks  from  same  dairy  12*7  3*3  9*4  0*716  1032*6 

Do.  do.  12*63  3*26  9*38  0*71  1032*6 

First    portions   of   milking, 

No.  10  Cow  ..         ..  1^6  2*0  10*45  0*7  10300 

Lost  do.  do.      ..  16»73  6*2  9*63  0'76  1031-0 
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CORRESPONDENCE. 

[The  Editors  are  not  reeponslble  fov^ihe  opinions  of  their  Correspondente.] 

.,fy      I 

To  THE  EditoM  op  "  The  Analtbt." 

Gentlsxbn, — I  am  requested  by  the  Committee  of  the  Manchester  and  Salford  Milk  Dealers' 
Society  to  enclose  you  printed  copies  of  the  proposed  New  Clauses,  that  we  are  most  anxious  to  have 
inserted  in  any  amendment  of  the  Sale  of  Food  and  Drugs  Act  We  shall  be  very  glad  if  you  will 
kindly  hand  them  over  to  your  Committee,  who  is  now  considering  this  Act  of  Parliament. 

It  will  give  us  much  pleasure  if  you  can  see  yDiir  way  clear  to  adopt  them  and  attach  them  to  any 
improvement  you  may  suggest  in  the  present  law. 

These  clauses  have  been  very  carefully  prepared,  and  are  the  result  of  practical  experience  and  a 
perfect  knowledge  of  the  wants  of  the  trade,  and  are  quite  impartial,  maldng  no  difference  between 
milk  dealers  and  farmers. 

I  may  also  inf  oim  you  that  every  portion  of  these  sugg^estions  are  more  or  less  practically  carried 
out  both  in  this  city  and  Salford,  and  nothing  could  work  better  or  give  more  satisfaction. 

It  is  absolutely  necessary,  for  the  protection  of  both  miUc  dealers  and  farmers,  that  nothing  shall  be 
left  to  chance  or  ^vour,  and  that  the  duty  of  every  officer  under  this  Act  shall  be  imperative  to  carry 
out  the  law  both  in  the  spirit  and  letter. 

We  offer  you  these  suggestions  with  every  confidence,  honestly  beUeving  that  if  they  were  made 
law  they  would  so  improve  the  Sale  of  Food  and  Drugs  Act  as  to  make  it  as  near  perfect  as  possible, 
so  far  as  the  milk  trade  is  concerned.  We  shall  be  happy  to  forward  you  any  further  information,  or 
would  send  a  deputation  to  meet  your  Committee,  so  that  we  could  give  you  our  reasons  for  each  clause. 
Waiting  your  r^ly,  I  remain,  yours  very  faithfully, 

BOBERT    EDGE. 
15,  Upper Medlock  Street,  Figot  St.,  Greenhays,  Manchester. 
June,  1884. 

SPECIAL    PROVISION    AS    TO    MILK. 

An  Act  to  amend  the  Sale  of  Food  and  Druga  Act,  1876,  and  the  Sale  of  Food  ami  Drugs  Act 
Amendment. Act y  1879,  at  to  Milk, 

This  Act  may  be  cited  as  the  Sale  of  Food  and  Drugs  Act  Amendment  Milk  Act,  188  ,  and  shall 
be  construed  as  one  with  the  Sale  of  Food  and  Drugs  Act,  1875,  in  this  Act  called  the  Principal  Act,  and 
with  the  Sale  of  Food  and  Drugs  Act  Amendment  Act,  1879. 

If  at  any  time  any  Medical  Officer  of  Health,  Inspector  of  Nuisances,  or  Inspector  of  Weights  and 
Measures,  or  any  Inspector  of  a  Market,  or  any  P<^oe  Constable  imder  the  direction  and  at  the  cost  of 
the  local  authority  appointing  such  officer,  inspeCtofj'  or  constable,  charged  with  the  execution  of  tho 
Principal  Act,  should  procure  any  sample  of  milk  from  a  milk  dealer;  and  notify  to  such  milk  dealer  or 
his  agent  selling  the  sample  his  intention  to  have  the  same  analysed  by  the  pub^o  analyst  pursuant  to 
the  provisions  of  tho  14th  section  of  the  Princii>al  Act,  sUch  dealer  or  his  agent  may  thereupon,  or 
witMn  a  reasonable  time  afterwards,  inform  the  safid  officer,  inspector,  or  constable  that  the  said  sample 
is  an  unaltered  part  of  a  quantity  of  milk  sold  to  him  in  the  performance  of  a  then  -  continuing  contract, 
and  by  a  person  whose  name  and  address  he  shall  then  give  to  subh  officer,  inspector,  or  constable, 
together  with  the  place  of  delivery,  by  such  person,  of  the  milk  to  the  dealer,  such  officer,  inspector,  or  con- 
stable shall  thereupon  and  as  speedily  as  may  be  procure  a  sample  of  the  milk  deUvered  by  the  consignor 
to  such  dealer  at  ^o  place  of  delivery,  notwithstanding  that  the  place.of  delivery  may  not  be  within  the 
jurisdiction  of  the  local  authority  appointing  such  officer,  inspector,  or  constable. 

The  officer,  inspector,  or  constable  procuring  such  sample  shall  then  and  there  divide  it  into  three 
parts,  each  part  to  be  marked  and  sealed  up,  and  shall  forthwith  nptify  ^uch  consignor  that  he  has 
procured  a  sample  of  the  milk  that  day  consigned  to  the  dealer  for  the  purpose  of  having  it  analysed  by  the 
public  analyst,  and  that  a  part  of  the  said  sample  may  be  had  by  the  consignor  from  the  office  of  the 
said  officer,  inspector,  or  onstable,  upon  the  ajiplication  for  the  same  being  made  by  such  consignor  or 
his  agent. 

The  officer,  inspect(Mr,  or  constable  shall  retain  one  of  the  said  parts  for  future  comparison,  and 
shall  submit  tho  third  part  to  the  analyst. 
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When  the  analyst,  having  analysed  the  two  samples  of  milk  shall  have  given  his  certificate  of  the 
results,  from  which  it  shall  appear  that  the  two  samples  are  substantially  aUke,  though  an  offence  against 
some  provision  of  the  Principal  Act  has  been  committed,  yet  the  milk  dealer  shall  be  discharged  from 
prosecution,  and  shall  not  be  liable  to  any  costs,  betaase  he  had  no  reason  to  beHeve  at  the  time  when 
he  sold  the  nulk  that  it  was  otherwise  than  qs  demanded  of  him  by  the  prosecutor,  and  that  ho  sold  it 
in  the  state  in  which  he  received  it  from  the  vendor.  l}ie  person  causing  the  analysis  to  be  made  may 
take  such  proceedings  against  the  consigner  for  the  recovery  of  the  penalties  imposed  for  such  offence 
as  are  authorised  by  section  8  of  the  Sale  of  Food  and  Drugs  Act  Amendment  Act,  187^. 

If  the  person  so  proceeded  ag^ainst  should  dispute  the  analysis  and  declare  that  the  said  sample  was 
the  same  in  all  respects  as  that  which  his  ooWs  had  given,  and  states  that  he  intends  to  rely  upon  this  for 
his  defence,  and  should  request  such  officer,  injector,  or  constable  to  visit  his  farm  and  see  his  cows 
milked,  such  officer,  inspector  or  constable  shall  tiiereupon  and  as  speedily  as  may  be,  visit,  with  one 
or  more  persons  possessing  competent  knowledge,  skill  and  experience  in  the  milking  of  cows,  the 
defendant's  farm,  notwithstanding  that  the  defendant's  farm  and  cow  sheds  may  not  be  within  the 
jurisdiction  of  the  local  authority  appointing  such  officer,  inspector,  or  constable,  and  shall  take  all  and 
every  precaution  to  see  that  the  cows  are  properly  milked,  when  the  analyst,  having  analysed  the  two 
samples  shall  give  his  certificate  of  the  result  from  which  it  may  appear  that  the  two  samples  are 
substantially  alike,  the  defendant  shall  be  discharged  from  prosecution. 


LAW  EBPOETS. 

Raid  oh  Hull  Milk-Sbllbbs. — Srr-BLim  IfitK  on  Sunday  Mobninos. — On  Tuesday,  Aug.  26, 
before  Mr.  Twiss,  stipendiary  magistrate,  a  number  of  milk-sellers  were  summoned  for  selling  milk 
adulterated  with  water,  all  the  samples  having  been  purchased  from  them  on  Sunday  morning,  the  10th 
inst.  The  first  case  was  that  of  Thos.  Kicks,  milkseller,  residing  at  3,  Adam's  Place,  Pease  Street,  who 
was  summoned  for  selling  milk  adulterated  with  30  per  cent,  of  water.  Mr.  A.  P.  Wilson,  from  the 
Town  Clerk's  department  of  the  Hull  Corporation,  appeared  in  support  of  the  summons,  and  evidence  in 
proof  was  given  by  Mr.  James  Thaokray,  acting-inspector  of  the  Urban  Sanitary  Authority,  who  stated 
that  he  purchased  the  milk  in  question  on  Sunday  morning,  10th  inst.  Whan  he  asked  for  a  pint  of 
new  milk,  defendant  told  him  that  he  was  selling  only  old  milk.  Defendant's  wife  was  present,  and  the 
inspector  purchased  a  pint  from  her,  and  divided  it  in  the  usual  way.  The  Borough  Analyst's  certificate 
yrsa  to  the  effect  that  the  milk  was  new  milk,  and  was  adulterated  with  30  per  cent,  of  added  water. 
Mr.  Wilflcm  said  there  appeared  to  be  an  impression  among  milk-sellers  that  by  putting  water  to  milk 
and  calling  it  old  milk  they  would  get  over  the  conifiquences  of  selling  adulterated  milk.  Defendant 
said  his  wife  purchased  the  milk,  and  he  did  not  know  whether  it  was  adulterated  or  not.  Mr.  Twiss : 
Have  ^ou  anything  more  to  say?  Defendant:  W^at  is  there  to  pay?  Mr.  Twiss:  The  milk  was 
nearly  one-third  water.    It  is  a  very  bad  case,  and  I  must  find  you  40s.  and  costs.     Defendant :   How 

much  in  prison  ?     Mr.  Twiss :  A  distress  warrant,  or  30  days. The  next  case  was  that  of  Edward 

Burrows,  milk  seller,  19,  Kirby  Street,  Hull.  Mr.  Thackray  purchased  a  sample  from  defendant's  son, 
and  the  certificate  of  the  borough  analyst  showed  30  per  cent,  of  added  water.  Defendant  was  not 
present,  and  Mr.  Wilson  stated  that  a  former  summons  against  him  for  a  similar  offence  was  withdrawn, 
as  he  stated  that  he  had  purchased  the  milk  from  another  person.  He  was,  however,  informed  that  in 
future  he  must  get  a  certificate  from  the  seller  to  clear  himself.  Mrs.  Burrows  said  her  husband  was 
from  home,  and  she  supported  an  aged  mother  by  means  of  the  milk  from  one  cow.  Mr.  Twiss  fined 
defendant  40s.  and  costs. Bichard  Kirby,  33,  Lincoln  Street,  was  summoned  for  having  milk  adul- 
terated, according  to  the  certificate  of  the  borough  analyst,  with  19  per  cent,  of  added  water.  Defendant 
said  he  fetched  the  milk  twice  a  day  from  Sutton,  and  obtained  it  from  first-dass  farmers.  Mr.  Twiss : 
Then  you  should  obtain  a  written  guarantee.  Mr.  Wilson  observed  that  in  couHequenoe  of  a  belief  that 
the  inspector  would  not  go  round  on  Sunday  it  was  thought  that  some  milk-sellers  took  the  opportunity 
to  water  their  milk.  The  authority  had  made  a  number  of  complaints  respecting  the  quality  of  the 
milk  on  Sunday  mornings.    Mr.  Twiss :  Then  the  public  appear  to  suffer  on  those  days.    Mr.  Wilson : 

Yes,  Sir.    Defendant  was  fined  30s.  and  costs. James  Baker,  a  youth,  living  at  27,  Bowes  Terrace, 

Waterloo  Street,  was  summoned  for  selling  milk  adulterated  with  20  per  cent,  of  added  water.  Pefendant 
said  he  bought  the  milk  believing  it  to  be  pure.    He  had  been  in  business  for  himself  four  years,  and  he 
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had  not  had  a  proyious  oomplaint  against  him.    Mr.  Wilson  said  he  must  press  this  ease.     Mr.  Twiss 

imposed    a  penalty  of  20s.  and  costs. Alfred  Fenton,  6,  Green  Lane,  nulk  seller,  was   also 

summoned  for  refusing  to  sell  a  pint  of  milk  to  Acting  Inspector  Thaokray,  when  required,  lilr. 
Thaokray  stated  that  on*  Sunday  morning,  the  iOth  instant,  he  was  in  Fnmois  Street,  whm 
he  saw  the  defendant  selling  milk.  Witness  askad  him  to  seil  him  a  pint  for  analysis,  but 
defendant,  who  knew  who  he  was,  declined.  Witness  thereapon  followed  him  to  one  c^  his 
customers'  houses,  and  after  defendant  had  handed  in  a  pint  at  the  door  witness  obtained  it 
from  the  servant,  Fenton  then  rushed  at  him,  took  the  basin  from  him,  and  threw  the  milk  on  the 
flags.  Fenton  now  stated,  in  explanation,  that  the  milk  he  supplied  to  the  house  in  question  was  milk 
which  the  inspector  had  no  business  with ;  and,  further,  that  he  had  no  milk  to  spare  that  morning. 
Fined  50s.  and  costs. 

Ljcpobtakt  CoummtBSD  Milx  Cases.— At  Worship  Street  the  adjourned  hearing  of  the  summonses 
taken  out  by  the  sanitary  authority  of  Bethnal  Green  against  six  tradesmen  of  the  district  for  having 
sold  condensed  milk,  **  From  which  one-third  of  the  cream  had  been  abstracted,"  was  resumed  before 
Hr,  Hannay.  Mr.  Goodrich,  barrister,  appeared  for  the  parish  authorities ;  Mr.  Kasmyth,  barriator, 
for  some  of  the  defendants,  and  Mr.  Chapman,  solicitor,  for  others.  The  cases  were  before  the  Court  on 
the  18th  of  June,  when  it  appeared  that  the  summonses  were  taken  out  imder  the  9th  Section  of  tho 
Adulteration  Act,  which  enacted  that  no  person  should  sell  any  article  that  had  undergone  alteration 
without  making  disclosure  of  the  alteration.  The  milk  in  question  being,  however,  sold  in  tins,  it  was 
submitted  in  some  of  the  cases  heard  that  the  sellers,  who  were  retailers  for  the  importers  of  the  articles 
from  Switzerland,  could  have  no  knowledge  of  the  purity  or  impurity  of  the  milk.  The  anal3rst's  certi« 
ficate  put  in  showed  that  the  milk  was  deprived  in  several  cases  of  a  large  proportion  of  the  natural 
oream,  and  the  defendants,  it  wa^  contended,  could  have  had  no  knowledge  of  this  alteration.  Mr. 
Hannay,  in  giving  judgment,  said  he  thought  the  summonses  must  be  dismissed.  Purchasers  of  con- 
densed milk  could  not,  he  thought,  expect  that  they  were  to  get  an  artide  of  equal  richness  with  English 
new  milk.  On  broad  grounds  the  case  must  fail,  because  the  character  of  the  article  sold  was  such  that 
the  defendants  could  have  no  knowledge  of  any  alteration  in  it.  The  whole  of  the  summonses  were 
ordered  to  be  dismissed.  Mr.  Chapman  vnshed  it  to  be  known  that  he  had  a  certificate  of  Dr.  Corfield 
and  other  authorities,  describing  some  of  the  brands  of  Swiss  milk  as  thoroughly  pure  and  rich. 

Allboed  Adultbbation. — ^A  Gbogbb  Fimbd. — At  the  Worship  Street  Police  Court,  on  Tuesday  last, 
before  Mr.  Bushby,  Mr.  H.  M.  Lewis,  tea  dealer,  of  311,  Mare  Street,  Hackney,  appeared  to  an 
adjourned  summons,  for  having  sold  as  coffee  an  artide  adulterated  with  chicory  **  and  other  roots  *' 
to  an  extent  of  10  per  cent.  The  case,  when  first  before  the  Court,  was  proved  by  the  sanitary  ofSoor 
of  the  parish,  Lawrence,  and  the  certificate  of  Br.  Tripe,  medical  officer  of  Hackney,  showed  tiiat  the 
<*  coffee ''  purchased  by  the  officer  was  adulterated  as  stated.  The  defendant  contested  the  correctness 
of  the  analysis,  and  elected  to  have  the  matter  referred  to  the  Government  analysts  at  Somerset  House. 
The  certificate  of  those  gentlemen  was  now  read,  and  bore  out  the  correctness  of  Dr.  Tripe's  analysis.— 
Mr.  Bushby  thereupon  fined  the  defendant  40s.,  and  further  condemned  him  in  the  costs  of  the  later 
analysis,  £1  Is. — It  will  be  remembered  that  a  fortnight  previous,  on  the  first  hearing,  the  defendant 
diluted  Dr.  Tripe's  certificate,  and  said  he  had  sent  a  sample  to  Somerset  House,  but  ^e  analyst  there 
refused  to  oertify  until  the  case  had  formally  come  before  the  Court. 


BOOKS,  &c.,  RECEIVED. 
The  Chemist  and  Druggist ;  The  Breviers'  Guardian ;  The  British  Medical  Journal ;  The  Pharma- 
ceutical Journal ;  The  Sanitary  Record ;  The  Miller ;  The  Provisioncr ;  The  Practitioner ;  New  Remedies ; 
Proceedings  of  the  American  Chemical  Society  ;  The  Inventors'  Record ;  New  York  Public  Health  ; 
The  Scientific  American ;  Sodety  of  Arts  Journal ;  Sanitary  Engineer  of  New  York;  Cowkeeper  and 
Dairyman's  Journal ;  Sugar  Cane ;  Country  Brewers*  Gazette ;  The  Medical  Record ;  The  Grocers' 
Gkusette ;  London  Water  Supply,  by  Crookes,  Odling  and  Tidy ;  Chemical  Review  ;  Independent  Oil 
and  Drug  Journal  and  Paint  Review ;  Sdence  Monthly  ;  Journal  of  the  Sodety  of  Chemical  Industry. 


Ebsata.. — Owing  to  being  late  for*press  last  month  the  Editors  regret  that  several  printer's  errors 
were  overlooked  in  Mr.  W.  Blyth's  paper  on  **  Old  Processes  of  Food  Analysis,"  cspedally  in  the  names 
of  the  sdentists  referred  to  by  the  Author.  These  errors  are,  however,  so  self  evident  that  all  our 
readers  will  have  by  this  time  corrected  them  for  themselves. 
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Sn    j^emoriam« 


"  In  very  loving  remembrance  of  Oeoboe  William  Wigneb,  F.I.C,  F.C.S. 
{eldest  son  of  the  Rev.  J,  T,  Wigner),  of  Wiehham  Boad,  Brockleg,  S.K,  who,  just 
nine  months  after  his  loved  Wife^s  decease,  and  after  weeks  of  severe  suffering^  peace- 
fully  passed  away,  October  11,  1884,  aged  A2  years, ^^ 

Such  were  the  words  of  the  card  announcing  to  the  public  analysts  of  Great 
Britain  the  sad  news  of  the  decease  of  the  first  President  <^  our  Society  who  has  died 
during  the  term  of  office.  When  an  old  connection  is  thus  rudely  severed  and  a 
literary  and  official  union  of  years  is  terminated,  it  is  a  sad  and  difficult  task  to  sit 
down  and  announce  the  bare  fact  without  attempting  to  make  our  readers 
familiar  with  the  sincere  private  relations  and  many  virtues  of  the  departed 
one  as  a  husband,  a  father,  a  chemist,  and  a  friend,  but  such  matters  must  be  sup- 
pressed when  performing  a  public  duty,  and  we  will,  therefore,  only  speak  of  the 
deceased  in  his  official  capacity.  To  the  buidness  talents  and  organising  power  of 
Gborge  William  Wigner  the  Society  of  Public  Analysts  owes  its  existence,  for  it  was 
his  devoted  zeal  and  personal  labour  that  carried  the  young  babe  safely  through  the 
perils  of  infancy  and  the  temptations  of  adolescence ;  and  when,  having  safely  brought 
it  to  years  of  discretion,  he  resigned  the  Secretaryship  and  accepted  the  Presidency, 
all  hoped  that  he  would  remain  with  us  to  see  the  fruits  of  his  work  in  bringing 
together  the  public  analysts  in  permanent  bcmds  of  unity,  and  of  encouraging  and 
fostering  through  this  Journal  a  new  branch  of  science  even  now  in  its  infancy.  But 
it  very  often  happens  that  the  ciq>  of  happiness  is  dashed  unexpectedly  from  our  lips, 
and  just  at  the  moment  when  many  of  the  leading  spirits  of  our  Society  were  venti- 
lating among  themselves  the  idea  of  marking  his  untiring  zeal  by  offering  him  the 
exceptional  honour  of  an  additional  year  of  Presidency,  he  is  gone,  and  we  are  left  to 
bow  to  the  decision,  and  to  reflect  tihat  he  is,  after  all,  perhaps,  in  a  happier  state  than 
those  still  remaining  amidst  the  trials  and  sorrows  of  life  !  The  funeral  took  place 
at  Brockley  Cemetery  on  the  22nd  inst.  where  a  number  of  public  analysts  reverently 
assisted  the  relatives  in  laying  their  respected  friend  to  rest,  surrounded  by  one  of  the 
largest  assemblies  that  we  have  ever  seen  at  a  private  interment. 

As  we  took  our  last  lingering  look  on  that  solemn  occasion,  the  words  of  the  poet 
Gray  came  before  our  minds,  and  in  shadowing  forth  our  present  painful  task  we  felt 

that  we  should : — 

'<  No  farther  seek  his  merits  to  disclose, 
Or  draw  his  frailties  from  their  dread  abode. 
Where  they  alike  in  trembling  hopes  repose 
The  bosom  of  his  Father  and  his  God." 
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PE0CEBDING8  OF  THE  SOCIETY  OF  PUBMO  ANALYSTS. 

NOTICE  TO  MEMBERS. 

The  first  meeting  for  ^e  Session  1884-5  will  take  place  at  the  Tooms  of  the  Chemical 

Society,  Burlington  House,  Piccadilly,  on  Wednesday,  November  19th,  at  eight  o'clock 

p.m.,  when  papers  will  be  read  and  discussed.    The  report  of  the  Milk  Committee   will 

probably  be  presented.  ^ 

It  is  earnestly  hoped  that  members  possessing  any  useftQ  notes  concerning  analj^ical 

matters  in  general  or  food  analysis  in  particular,  will  communicate  the  same  to  the  8ooietA% 

and  will  give  early  notice  of  their  intention  to  do  so  to  the  undersigned. 

BERNABD  DYEE, )  „       o 
OTTO  HENHER,     j  ^^^'  ^^^• 

(CoNCLUSIOir  OP  THE  PBOCBEDIKaS  OF  THE  SoCIETr  OF  PUBLIC  ANALYSTS.) 


NOTES  ON  THE  ESTIMATION  OF  LEAD  IN  JERATED  WATERS. 
By  Alfred  H.  Allen. 
I  EECENTLY  received  from  an  inspector  under  the  Sale  of  Food  and  Drugs  Act,  a  sample 
of  lemonade,  which  I  certified  to  contain  H  grain  of  lead  per  gallon.  The  estimation 
was  made  colorimetrically  with  sulphuretted  hydrogen,  and  the  presence  of  lead  was 
confirmed  by  chromate  of  jiotassium,  which  gave  an  immediate  turbidity  in  the  unoon- 
centrated  sample.  In. consequence  of  my  certificate,  the  vendor  was  summoned  before 
the  magistrates  at  Otley  Petty  Sessions,  when  his  solicitor  produced  a  certificate  from 
Mr.  F.  Rinmiington,  of  Bradford,  stating  that  the  sample  contained  05  grain  of  lead  per 
gallon.  In  consequence  of  the  discrepancy  between  our  certificates,  the  remaining 
portion  of  the  sample  was  referred  to  Somerset  House,  whence,  in  due  course,  a  certificate 
was  received  stating  that  the  sample  contained  Ym  grain  of  lead  in  10  oz.,  and  that  this 
proportion  was  within  the  limits  of  accidental  impurity.  Calculated  on  the  gallon,  the 
amount  of  lead  found  by  Somerset  House  is  0*80  grain  per  gallon,  but,  of  course,  the 
Bench  did  not  understand  this, — and  the  defence  took  care  not  to  tell  them — ^while  I,  the 
unfortunate  analyst,  had  not  even  been  informed  that  my  certificate  was  in  dispute.  The 
result  was  that  the  case  was  dismissed,  together  with  another  in  which  the  facts  were 
similar,  but  the  magistrates  decided  to  reserve  the  question  of  costs  till  they  learned 
whether  any  explanation  was  forthcoming. '  Thus,  at  length,  I  have  heard  of  the  case, 
and  have  had  an  opportunity  of  calling  attention  in  writing  to  the  following  facts : — 

The  samples  were  never  divided  at  all.  Three  closed  bottles  of  each  were  purchased, 
sealed  by  the  inspector,  and  duly  distributed  between  the  vendor,  the  analyst,  and 
himself.  It  is  evident  that  the  contents  of  the  three  bottles  should  have  been  mixed  (in 
a  jug),  and  then  divided,  if  so  required  by  the  defendant.  Seeing  that  are-examination 
of  the  remaining  portions  of  my  samples  has  proved  the  substantial  accuracy  of  my 
certificates,  it  is  clear  that  there  was  no  accidental  mistake  or  transposition,  and,  as  the 
estimation  of  lead  in  water  is  too  simple  a  matter  for  an  error  of  chemistry  to  occur,  I 
presume  that  the  amounts  of  lead  found  by  Mr.  Rinmiington,  the  Somerset  House 
chemists,  and  myself,  really  represented  the  proportions  of  metal  present  in  the  various 
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bottles  examined  by  us.  If  this  be  the  case,  it  is  certainly  rather  startling  to  find  that 
bottles  of  eerated  water,  from  the  same  manufactory,  and  of  presumably  nearly  contem- 
poraneous manufacture,  should  be  apt  to  contain  amounts  of  lead  varying  so  much  as 
the  figures  of  Mr.  Eimmington  and  myself  show,  but  the  probable  cause  of  the  variation 
in  the  amount  of  lead  will  be  evident  to  the  readers  of  the  Analyst.  If  we  assimie  the 
0-3  grain  of  lead  per  gallon  found  by  the  Somerset  House  chemists  in  their  portion  of 
one  of  the  samples  to  represent  the  general  extent  of  the  contamination  by  lead,  it  is 
clear  that  the  case  was  not  one  to  be  pooh-poohed  or  dismissed,  for,  although  0*3  crain 
per  gallon  may  be  within  the  limits  of  accidental  impurity,  people  will  generally  object 
to  be  poisoned,  even  accidentally. 

Another  point  worthy  of  notice  in  the  examination  of  aarated  waters  for  lead  is  the 
tendency  of  the  contents  of  a  bottle  to  become  contaminated  from  contact  with  the  leaden 
alloy  which  forms  part  of  the  stopper  arrangement  in  a  certain  description  of  patent 
bottle.  In  a  recent  instance  I  found  0*17  gm.  of  lead  in  a  sample  of  lemonade  analysed  a 
few  days  after  it  was  received,  but  after  standing  some  three  weeks,  with  the  leaden 
portion  of  the  stopper  immersed,  the  proportion  of  lead  had  increased  to  3'36  grains  of 
lead  per  gallon. 

In  aU  cases  in  which  I  test  for  lead  in  rorated  waters  I  am  in  the  habit  of  qoufirm- 
ing  the  result  by  the  chromate  test.  When  carefully  managed,  chromate  of  potassium  will 
indicate  any  proportion  of  lead  greater  than  one-third  of  a  grain  per  gallon,  without  it 
being  necessary  to  concentrate  the  water.  The  sample  should  be  placed  in  a.Nessler 
cylinder  and  a  drop  of  jiotassium  chromate  solution  added,  in  such  a  manner  that  the 
yellow  solution  gradually  sinks  through  the  clear  and  colourless  liquid.  The  faintest 
cloud  of  lead  chromate  can  thus  be  recognised.  Addition  of  acetic  acid  seriously  mars 
the  delicacy  of  the  testy 

In  testing  eerated  waters  for  lead  with  sulphuretted  hydrogen,  the  piossible  presence 
of  tin  and  copper  must  not  be  lost  sight  of.  Copper,  if  present,  may  at  once  be  recognised 
by  the  f  errocyanide  reaction,  but  traces  of  tin  are  not  readily  identified.  The  plan  I 
have  found  best  is  to  precipitate  200  c.c.  of  the  water  with  sulphuretted  hydrogen  and 
diss^ve  the  precipitate  in  strong  hydrochloric  acid.  When  the  i^phuretted  hydrogen 
is  expelled,  the  solution  is  diluted  somewhat,  and  boiled  with  metallic  iron  to  insure  that 
the  tin  exists  in  a  stannous  condition.  The  Hquid  is  then  decanted  from  the  undissolved 
itpn  and  tested  with^nercuric  chloride,  when  any  formation  of  a  silky-looking  doud  of 
mercurous  chloride  wiU  be  readily  recognised. 

Although  not  closely  connected  with  the  detection  of  metals  in  cepated  drinks,  I  may 
take  this  opportimity  of  calling  attention  to  the  fact  that  the  ordinary  test  for  zinc,  with 
an  alkaline  sulphide,  is  far  from  delicate*  A  much  more  satisfactory  test  is  one  which  I 
described  many  years  ago  in  the .  Chemical  yews,  Vol.  XXIII.,  page  290,  but  it  ha^  never 
found  its  way  into  the  text  books.  The  solution  to  be  tested  for  zinc  is  rendered  ammo- 
niacal,  heated  to  boiling,  and  potassium  feiTocyanide  added,  wheu  a  .  whito  precipitate 
trill  be  produced  if  the  mei*est  trace  of  zinc  be  present. 
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MONTHLY    EECORD    OP    ANALYTICAL    RESEAE0HE8    INTO    FOOD. 

At  the  meeting  of  tlie  American  Association  for  the  advancement  of  Science,  Prof. 
A.  R.  Leeds  reported  that  he  found  the  composition  of  human  milk,  on  using  every 
precaution,  to  be ;  albiiminoids  varying  from  '5  to  4*25  per  cent.,  lactose  from  4*1  to  7*8 
per  cent.,  and  fat  from  r7  to  7*6  per  cent..  The  appearance  and  specific  gravity  of  human 
milk,  according  to  the  same  authority,  never  give  any  real  index  of  its  composition. 


At  the  same  meeting  Professor  Atwater  read  a  paper  on  the  chemistry  of  fish. 
Flounder  is  the  least  nutritive  of  fishes ;  while  the  salmon,  when  fat,  is  the  most 
nutritive.  Oysters  have  least  nutritive  matter  among  the  invertebrates ;  and  northern 
oysters  are  more  nutritive  than  those  from  the  south.  The  flesh  of  fish  contains  less  fat  and 
more  water  than  that  of  vertebrates.  Digestive  ferments  act  upon  the  flesh  of  fish  in 
the  same  way  as  upon  that  of  the  vertebrates,  about  ninety-eight  per  cent  of  the 
albuminoids  being  digested  in  both  cases.  As  ordinarily  found,  fish  gives  from  five  to 
twenty  per  cent,  of  edible  matter. 


In  the  last  ZeiUchrift  fur  AnalytUche  Chemiey  J.  Uffelman  makes  an  advance  upon 
Fuch's  idea  as  to  the  presence  of  nitrates  in  milk,  proving  the  addition  of  impure  water, 
and  he  has  further  amplified  the  matter  so  as  to  take  into  consideration  the  presence  of 
ammonia  and  nitrous  acid.  He  adds  diluted  acetic  acid  to  350  c.c.  of  milk  until  the 
caseine  is  entirely  thrown  down ;  100  c.c.  of  the  filtrate  are  then  mixed  with  three  drops 
of  hydrochloric  acid,  boiled  up,  allowed  to  cool,  and  filtered.  Of  this  new  filtrate  50  c.c 
are  rendered  faintly  alkaline  with  pure  potassium  hydrate,  filtered,  distilled,  and  the  dis- 
tillate is  tested  with  Nessler's  reagent.  To  the  remaining  50  c.c.  are  added  sodiimi 
hydrate  and  carbonate,  the  mixture  is  filtered,  and  tested  with  Nessler's  reagent.  The 
residue  of  the  liquid  filtered  from  the  acetic  acid  precipitate  is  boiled  and  filtered.  30 
c.c  are  tested  with  meta-phenylen-diamine,  and  another  30  c.c.  with  zinc-iodide-starch  paste 
for  nitrous  acid.  The  remainder  is  utilised  for  detecting  nitrates  by  means  of  diphenyl* 
amine.  A  little  crystalline  diphenylamine  is  dissolved  in  a  white  capsule  in  about  1  *5  c.  c. 
of  pure  sulphuric  acid  (full  strength)  and  three  to  four  drops  of  the  milk  filtrate  are 
added.  In  presence  of  much  nitric  add  there  is  formed  almost  immediately  a  blue  zone, 
which  quickly  extends.  If  there  is  little  nitric  acid  the  colour  appears  only  after  some 
time.  If  the  blue  colour  does  not  appear,  the  experiment  is  successively  repeated  with 
portions  of  the  milk-filtrate,  concentrated  respectively  to  one-third,  one-seventh,  and  one* 
tenth  of  the  original  volume.  Neither  ammonia,  nitric  nor  nitrous  acid,  is  present  in 
normal  nulk,  but  all  three  may  be  introduced  by  sophistication  with  impure  well-water. 


In  the  same  volume  M.  Vitali  points  out  that  when  fusel  oil  (amylic  alcohol)  has 
been  separated  from  spirit  by  Betelli's  method  of  shaking  up  with  chloroform,  its  presence 
in  the  residue  may  be  proved  as  follows  i— If  the  residue  suspected  to  be  amylic  aloohol 
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be  poured  upon  sulphuric  acid,  and  then  cautiously  stirred  with  a  glass  rod,  a  play  of 
colours  is  produced,  commencing  with  dirty  red  and  passing  through  violet  to  azure 
blue,  and  lastly  to  green.  The  addition  of  a  few  drops  of  ether  makes  the  colours  more 
brilliant. 


The  following  is  a  description  of  a  water  bath  designed  to  keep  the  water  at  a 
constant  level  by  Dr.  E.  Mascarenas  y  Hemandes,  in  La  Nature  : — 

The  reservoir  for  water  is  a  bottle  tightly  stoppered  and  through  the  stopper  of 
which  two  glass  tubes  pass  bent  twice  at  right  angles,  one  terminating  just  below 
the  stopper,  and  having  its  outer  limb  ending  at  the  exact  level  at  which  the 
water  in  the  bath  is  to  be  kept,  while  the  other  tube  extends  to  the  bottom  of  the 
reservoir  with  one  limb,  and  with  the  other  to  some  distance  down  the  neck  of  the  water- 
bath.  As  soon  as  the  siphon  has  been  started,  the  water  will  flow  from  the  reservoir 
\mtil  the  end  of  the  shorter  tube  becomes  closed  by  the  water,  when  the  flow  will  cease, 
to  begin  afresh  as  soon  as  the  level  sinks. 


In  Api-il  last  an  attempt  was  made  by  H.  Eabourdin,  to  estimate  the  amount  of 
adulteration  in  commercial  peppers,  by  olive  stones  and  husks,  and  other  similar  hard 
bodies.  It  was  published  in  the  French  Journal  de  Fharmaoie,  and  has  been  hitherto 
passed  over  without  much  notice,  but  we  have  found  it  very  useful  as  an  aid  in  the 
microscopic  examination  of  pepper,  and  to  a  certain  extent  fairly  quantitative  for  other 
hard  adulterants  besides  those  named.    It  is  as  follows  : — 

A  gramme  of  the  sample  is  boiled  continupusly  for  an  hour  in  100  grammes  dis- 
tilled water  and  4  grammes  sulphuric  acid,  adding  more  water  from  time  to  time  to 
make  up  for  the  loss  by  evaporation.  The  flask  must  be  supported  by  the  neck  or  it 
will  be  fractured  by  bumping.  After  boiling  for  an  hour  the  liquid  is  allowed  to  cool,  and 
poured  upon  a  plain  double  filter  which  has  been  previously  well  dried  and  tared.  When 
the  pepper  contains  olive-kernels  they  fall  to  the  bottom  of  the  flask,  and  when  the 
liquid  is  poujred  upon  the  filter  they  are  found  upon  the  sides  of  the  flask  in  reddish 
fragments,  more  or  less  plentiful.  This  character  already  is  decisive,  since  pure  pepper 
never  gives  these  dense,  reddish  fragments.  The  flask  is  repeatedly  rinsed  out,  and  the 
filter  with  the  residue  is  perfectly  washed  with  boiling  distilled  water.  It  is  then  dried 
and  weighed  very  carefully.  The  weight  of  this  total  residue  forms  the  coefficient  of  the 
pepper.  This  value  is  variable  for  every  kind  of  pepper,  but  for  all  pure  kinds  within 
very  narrow  limits,  and  is  strikingly  increased  when  the  pepper  is  adulterated  with 
kernels  or  shells.  The  average  value  for  pure  peppers  of  commerce,  0*35.  On  the 
other  hand,  that  of  the  olive-kernels  is  on  the  average  0*745,  and  that  of  the  husks  or 
•hells  0-70. 
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The    Determiwatioic    op    the    Albumikoibs    in    Human    Milk.       E.    Ffbxfuib. 

(Commtinicated  by  the  Author  to  the  Zeitschrift  f.  Phjrsiol.  Chemie,  8.259.) 

The  author's  researches  deal,  firstly,  with  the  precipitation  of  caseine  by  acids  ;  and, 
secondly,  with  the  determination  of  the  total  albuminoids,  according  to  the  methods 
hitherto  proposed. 

As  regards  the  first  point,  the  author  shows  that  in  the  precipitation  of  caseinei 
according  to  his  method  (viz.,  that  of  digestion  for  10-15  minutes  at  50-55'*E.  with  dilute 
hydrochloric  acid),  other  acids,  diluted  to  the  requisite  strength,  may  be  substdtuted  for 
the  hydrochloric  acid.  Thus,  lactic  acid  (1  c.  c.  pure  acid  of  sp.  g.  1,0065  to  4P  (t.  c. 
HjO),  acetic  acid  (2  c.  c.  concentrated  acid  to  100  c.  c.  HjO),  and  sulphuric  acid  (2  c*  c. 
cone,  add  to  100  c.  c.  H,0)  produce,  when  added  in  drops,  a  pronounced  coagulation. 
Dilute  phosphoric  and  nitric  acids  do  not  give  such  good  results.  With  th5e  right 
strength  of  acid  the  coagulation  takes  place  at  a  temperature  as  low  as  30-40*B., 
which  proves  that  a  high  temperature  is  not  essential  to,  but  only  hastens  the  coagula- 
tion. The  precipitation  is  best  when  the  acidulated  milk  is  placed  in  water  at  a 
temperature  of  25-30*'E.,  and  then  slowly  warmed  to  45°E. 

The  author  then  proceeds  to  compare  (as  regards  the  results  obtained)  his  "  hydro- 
chloric acid  method"  (Zeitsch  fiir  Anal.  Chem.  22,  14)  for  the  determination  of  the 
total  albuminoids,  with  the  method  in  which  they  are  precipitated  by  tannin,  and  the 
one  in  which  an  equal  volume  of  alcohol  is  used. 

Following  the  directions  given  by  Biedert  for  the  tannin  method,  the  author  used  a 
10  per  cent,  aqueous  solution  of  tannin,  of  which  2-4  c.  c.  were  found  necessary  for  10 
grms.  of  milk.  Sufficient  tannic  acid  having  been  used,  the  precipitate,  containing  the 
total  albuminoids  and  fats,  was  easily  filtered  and  washed  without  loss.  It  appears^ 
however,  that  its  weight,  after  the  removal  of  the  fats,  cannot  be  used  for  the  calculation 
of  the  total  albuminoids,  as  it  contains  variable  quantities  of  tannic  acid.  Besides  this, 
the  filter  paper  is  liable  to  become  very  weak,  especially  when  much  tannin  is  used,  and, 
on  drymigf  to  fall  to  pieces. 

The  author  finds  more  serviceable  the  method  depending  upon  the  precipitation  of 
the  albuminoids  by  alcohol,  more  especially  because  it  allows  of  an  approidmately 
separate  determination  of  the  caseine  and  of  the  albumen.  The  greater  part  of  the 
albuminoids,  which  the  author  regards  as  essentially  caseine,  is  precipitated  by  adding 
an  equal  volume  of  cold  absolute  alcohol.  Care  must  be  taken  not  to  add  it  in  too  large 
a  quantity,  as  the  precipitate  is  not  thereby  rendered  more  complete,  whereas,  on  the 
other  hand,  a  larger  quantity  of  butter-fat  is  dissolved,  which  necessitates  afterwards  a 
separate  fat  determination  in  the  filtrate.  For  the  same  reason,  the  author  recommends 
washing  the  precipitate  with  an  alcoholic  solution,  containing  equal  volumes  of  absolute 
alcohol  and  water,  the  washings,  however,  should  not  exceed  the  volume  of  milk  token. 
The  filtrate,  together  with  the  washings,  is,  after  the  addition  of  a  little  water,  evapo- 
rated imtil  no  more  alcohol  irpmains ;  it  is  then  boiled,  and  the  p]*ecipltate>  thus  produced^ 
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eoUected  upon  the  filter,  dried,  and  weighed.  In  one  part  of  the  filtrate,  the  sugar  may 
be  estimated  by  any  of  the  ordinary  methods,  while  the  "  albuminous  residue  "  can  be 
determined  by  precipitation  with  tannin. 

Analyses  of  the  same  milk,  carried  on  simultaneously,  on  the  one  hand  by  the 
aloohol,  and  on  the  other  by  hydrochloric  acid  method,  did  not,  however,  completely  agree. 
The  results  are  mostly  higher  for  both  the  caseine  and  the  albumen,  with  the  hydro- 
chloric acid  method,  t.f .,  the  sum  of  the  caseine  and  the  albumen  is  generally  greater 
than  in  the  alcohol  method,  so  that  a  less  quantity  of  the  "  albuminous  residue  "  remains 
to  be  precipitated  by  tannin.     For  this  reason  the  author  prefers  his  method. 

The  author  adds  to  his  former  communications,  the  observation  that  he  has  foimd 

the  temperatxire  50-55^E.  the  best  for  the  coagulation  of  the  caseine. 

F.  H.  H. 
Bonn,  21st  October,  1884. 


Dr.  Henry  Leffmann  has  published  a  series  of  analyses  of  butter,  which  we  sum- 
marise from  his  article  in  the  Chemical  News,  chiefly  because  they  are  performed  by  a 
process  not  usually  employed  by  British  analysts.  Dr.  Letfmann  uses  the  method  of 
Koettstorfer  in  preference  to  any  other,  viz.,  ascertaining  the  quantity  of  real  potassium 
hydrate  required  to  saponify  the  fat,  and  he  also  takes  advantage  of  the  odour  of 
butyric  ether  given  off  during  limited  saponification  with  alcoholic  soda,  to  prove  the 
existence  of  butter  at  all.  His  results  are  expressed  in  terms  of  the  amount  of  standard 
add  to  which  one  gramme  of  the  fat  is  equivalent  in  action  on  alkali.  Divesting  his 
table  of  imimportant  particulars,  we  have  the  facts  that : — 

Genuine  butters  took  from  5*5  to  6*3  acid,  and  gave  a  powerful  ethereal  odour. 

Doubtful    „         ,,      „      5-0to5'l    „  ,.  feeble  „  „ 

**  Bogus"    „  „       „      4-3  to  4-9    „  „         no  „  „ 

Although  there  is  nothing  very  novel  in  the  above  information,  still  we  put  it  on  record, 
as  every  fact  tending  to  throw  any  light  on  food  analysis,  should  be  recorded  in  our 
columns. 


MONTHLY  RECOED  OF   ANALYTICAL   EE8EARCHES    INTO    DRUGS. 
At  the  last  meeting  of  the  American  Pharmaceutical  Association,  Professor  Frederick 
B.  Power  gave  a  very    interesting  paper  upon  Hydrastine,  the   active  principle  of 
ffydroitU  canadenm,  of  the  analytical  and  descriptive  portion  of  which  the  following 
is  an  abstract : — 

The  crystals  of  hydrastine,  which  apparently  belong  to  the  ortho-rhombic  system,  are 
anhydrous,  and  when  pure,  perfectly  colourless  and  very  brilliant.  They  fuse  at  132**  C. 
(Mahla  states  185°  C.)  to  a  light  amber-coloured  liquid.  When  heated  on  platinum  foil 
they  decompose  with  the  evolution  of  empyreumatic  inflammable  vapours,  reminding, 
as  Mahla  had  previously  observed,  somewhat  of  carbolic  acid,  and  leaving  a  large 
ainoimt  of  ash,  which  bums  slowly  away  at  a  red  heat. 
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Hydrastine  is]  insoluble  in  water  and  in  petroleum  benzin,  these  liquids  leaving, 
after  prolonged  contact  with  the  alkaloid,  no  perceptible  residue  upon  evaporation,  and 
the  aqueous  liquid  is  not  affected  by  potassio-mercuric  iodide ;  it  is  soluble,  however,  in 
dilute  acids  and  in  chloroform  (in  1*75  parts),  benzol  (15*70  parts),  ether  (83-46  p.), 
and  alcohol  (120*27  p.),  and,  of  course,  much  more  freely  soluble  in  these  liquids 
when  hot. 

Its  specific  rotary  power  is  (<»)  D  =  —  170°. 

The  crystals  of  hydrastine  are  affected  in  the  following  manner  by  re-agents : — 

Concentrated  sulphuric  acid  produces  a  yellow  colour,  which,  in  contact  with  a 
crystal  of  potassium  bi-chromate,  becomes  brown.  Concentrated  sulphuric  add,  on 
warming,  produces  a  bright-red  colour.  Concentrated  nitric  acid  produces,  in  the 
cold,  a  yellow  colour,  changing  to  reddish-yellow.  Concentrated  hydrochloric  acid 
gives  no  colouration,  either  in  the  cold  or  upon  warming.  Concentrated  sulphuric  add 
and  ammonium  molybdate  gives  an  olive-green  colour,  >fhich  appears  to  be  its 
most  characteristic  test. 

The  solution  of  the  hydrochlorate  is  affected  as  follows  by  re-agents  : — 
Ammonia  water  and  the  fixed  alkalies  give  a  white  curdy  precipitate,  sparingly 
soluble  in  excess ;  potassium,  iodide,  potassio-mercuric  iodide,  potassium  ferrocyanide, 
potassium  sulpho-cyanide,  mercuric  chloride,  and  tannic  acid  produce  white  predpitates ; 
iodine  in  potassium  iodide,  a  light-brown  predpitate ;  potassium  bichromate,  a  yellow 
precipitate;  picric  acid,  a  bright  yellow  precipitate;  platinic  chloride,  an  orange* 
yellow  precipitate ;    auric  chloride,  a  deep  yellowish-red  precipitate. 


At  the  same  meeting,  Mr.  W.  Bartlett  contrasted  and  criticised  the  methods  for  the 
estimation  of  Morphia  in  Opium,  official,  in  Great  Britain,  Germany,  and  America, 
much  to  the  advantage  of  the  last-named.  This  process,  as  some  of  our  readers  may 
not  be  aware,  consists  essentially  in  rubbing  seven  grammes  of  opium  with  three 
grammes  of  slaked  lime  and  20  c.c.  of  water,  imtil  uniformly  mixed,  then  adding 
50  c.c.  more  water,  and  stirring  occasionally  for  half  an  hour,  and  then  filtering  off 
50  c.c.  into  a  stoppered  bottle  (=5  grms.  opium).  This  liquid  is  then  mixed  with 
5  c.c.  alcohol  and  25  c.c.  ether  and  shaken,  and  three  grammes  of  powdered  ammo- 
nium cloride  having  been  added,  the  whole  is  again  shaken  and  set  aside  for  12 
hours.  The  ethereal  layer  is  decanted  upon  a  pair  of  counterbalanced  filters,  which 
are  then  rinsed  with  15  c.c.  of  ether,  and  finally  the  crystals  of  morphine  are  ool- 
lected  upon  the  filters,  air  dried,  washed  with  10  c.c.  of  water,  and  dried  between 
55"  and  60°  C.     Mr.  Bartlett's  experience  of  the  practical  working  is  as  follows : — 

In  using  the  U.  S.  P.  process,  I  found  that  certain  details  which  eould  not  be 
properly  put  into  the  Pharmacopceia,  were  quite  useful  in  carrying  out  its  requirements. 
Thus,  the  freshly-slaked  lime  should  be  in  the  powdered  form.  This  can  be  done  by 
using  lime,  three  parts,  and  water  one  part.  The  quantity  of  slaked  lime  directed  to  be 
used  is  intended  to  be  in  excess,  so  that  if  a  little  more  is  used  there  will  be  no  harm 
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done.  Hence,  it  can  be  weighed  in  a  larger  balance,  if  it  is  more  convenient  to  do  so. 
Then  the  ammonium  chloride  is  also  in  excess,  and  can  also  be  weighed  on  a  large 
balance,  care  being  taken,  however,  to  have  at  least  the  full  quantity.  The  commercial 
ammonium  chloride,  in  the  form  of  crystal,  was  carefully  powdered  in  a  mortar  each  time, 
as  the  powdered  ammonium  chloride  of  the  market  should  not  be  relied  on  for  purity. 
Then  the  filter  should  be  wet  with  ether  before  decanting  the  ethereal  layer  upon  it, 
for  it  is  the  ether  that  we  wish  to  pass  through  first,  and  thus  hasten  the  process.  A 
fine  glass  rod  was  used  to  decant  upon  the  filter.  In  decanting  the  ethereal  layer,  there 
is  no  absolute  necessity  for  being  particular  to  decant  only  the  ethereal  layer,  for  at  least 
one-half  of  the  other  liquid  will  be  carried  along  with  it  in  any  event.  I  found  it  con- 
venient in  washing  the  crystals  with  ether,  to  do  so  with  a  two  c.c.  pipette.  After  the 
crystals  have  been  washed  with  ether,  they  need  to  be  dried  in  the  air  only  long  enough 
to  get  rid  of  the  ether,  perhaps  an  hour..  This  is  necessary,  in  order  that  the  rest  of  the 
liquid,  when  added,  will  filter  readily. 

I  have  spoken  of  these  points  rather  more  in  detail  than  I  otherwise  should,  for  the 
benefit  of  those  who  may  have  met  with  these  difficulties,  and  have  not  clearly  seen 
their  way  out  of  them. 

The  results  of  the  three  scunples  assayed  by  the  XT.  8.  P.  process  are  as  follows : 
No.  1,  12.50  per  cent,  of  morphine. 
,,     2,  12*48    ,,       ,,     ,,       ',, 
„     3,  13*40    ,,       „     ,,         ,, 

The  crystals  were  quite  well  defined,  and  quite  light  coloured.  Sample  of  opium 
No.  1  was  quite  dark  coloured ;  samples  Nos.  2  and  3  were  quite  light  coloured ;  which 
shows  that  the  oolour  of  the  opium  is  no  guide  to  its  morphine  strength ;  [and,  indeed, 
I  have  found  that  the  physical  appearances  of  powdered  opium,  as  a  rule,  give  no  clue 
to  its  morphine  value. 

The  result  of  the  same  three  samples  assayed  by  the  process  of  the  German  Phar- 
macopoeia are  as  follows : 

No.  1,     8.60  per  cent,  of  morphine. 
„     2,  10*50    ,,       ,,     ,,         ,, 
,,     o,     y'lo    ,,       ,,     ,,         ,, 

The  crystals  were  quite  light  coloured,  and  somewhat  larger  than  those  produced 
by  the  U.  8.  P.  process.  This  process  is  somewhat  tedious,  the  liquids  all  being  re- 
quired to  be  weighed.  The  crystals  of  morphine  were  dried  at  between  70"  C.  and 
80^  0.  till  they  ceased  to  lose  weight,  rather  than  at  100"  C,  in  order  to  make  sure  that 
none  of  the  morphine  be  lost.    This  process  claims  ten  per  cent,  of  morphine. 

The  results  of  the  same  three  samples  assayed  by  the  process  of  the  British 
Pharmacopoeia  are  as  follows : 

No.  1,  5*12  per  cent,  of  morphine. 

,,       ^,    o**.0       ,t         ,,       ,,  ,, 

,,     o,  3*42     ,,       ,,     ,,         ,, 
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Doubtless  the  new  revision  of  the  British  Pharmacopoeia  will  supply  a  much  better 
method  of  assay.  The  present  one  claims  from  6  per  cent,  to  8  per  cent,  of  morphine. 
The  morphine  obtained  in  each  case  was  shaken  with  one  hundred  parts  of  lime-water, 
and  in  no  case  was  it  completely  dissolved,  but  in  each  case  very  nearly  so,  and  all  to 
the  same  extent.  The  morphine  of  the  U.  S.  P.  and  German  Pharmacopoeia  was  quite 
light  in  colour,  the  U.  S.  P.  being  quite  as  light  as  the  German,  and  the  British  was 
quite  dark.  It  will  be  seen  that  the  U.  S.  P.  process  calls  for  at  least  12  per.  cent,  of 
morphine,  that  the  German  calls  for  10  per  cent,  morphine,  and  that  the  British  calls  for 
at  least  6  per  cent,  of  morphine,  and  that  by  actual  experiment  the  U.  S.  P.  process  gave 
the  Itirgest  yield,  the  German  a  much  smaller  yield,  and  the  British  the  least  of  all. 
That  the  morphine  in  each  case  dissolved  to  the  same  extent  in  lime-water,  and  that  tho 
morphine  obtained  by  the  U.  8.  P.  process  was  much  lighter  coloured  than  the  British, 
and  quite  as  light-coloured  as  the  German,  and  gave  a  far  larger  yield  than  either  of  the 
other  processes.  The  only  inference  that,  can  be  drawn  from  these  results  is  that  the 
present  U.  S.  P.  process  is  by  far  the  most  definite  as  to  detail,  yields  by  far  the  most 
morphine,  and  hence  exhausts  the  oi)ium  more  thoroughly  than  any  of  the  other 
processes. 


MONTHLY  RECORD  OF  GENERAL  RESEARCHES  IN  ANALYTICAL 

CHEMISTRY. 

The  past  few  weeks  have  been  very  productive  of  research- work  in  Analytical  Chemis- 
try ;  in  German  laboratories  several  new  methods  and  interesting  separations  have  been 
worked  out ;  and  of  these  Fresenius'  laboratory  at  Wiesbaden  takes,  of  course,  the  letid. 
Among  other  researches  which  have  lately  been  brought  to  completion  in  this  laboratory 
is  a  new  method  for  the  determination  of  arsenic. 

The  Dsterhination  op  AnsEiao* — By  Cabl  Holthop. 

Difficulties  have  always  attended  the  estimation  of  Arsenic,  due  partly  to  the 
volatility  of  arsenious  chloride,  in  the  presence  of  concentrated  hydrochloric  acid,  and 
partly  to  the  imperfect  precipitation,  by  sulphuretted  hydrogen,  of  solutions  containing 
arsenic.  Again,  the  only  safe  method  for  the  separation  of  arsenic  from  antimony,  is  the 
one  proposed  by  R.  Bunsen,t  in  which  the  antimony  is  removed  as  pentasulphide  in  the 
presence  of  concentrated  hydrochloric  acid.  According  to  the  directions  given  by  him, 
the  arsenic,  after  the  excess  of  sulphuretted  hydrogen  has  been  expelled  by  a  current  of 
air  and  the  solution  heated  with  chlorine  water,  is  precipitated  as  AsjSa.  This  does 
not  give  as  good  results  for  the  arsenic  as  might  be  wished,  and  the  author,  therefore^ 
proposes  to  determine  it  in  the  strongly  acid  solution,  which  remains  after  the  precipita- 
tion  of  tho  antimony,  by  a  volumetric  method,  which  was  suggested  by  Mohr,  but  has 
never  been  worked  out  by  him.  It  consists,  essentially,  in  reducing  the  arsenic  acid, . 
either  before  or  after  removing  the  hydrochloric  acid,  and  then  titrating  with  a  standard 

•Zoitachrift  fiir  Anal.  Chomio.,  23,  378. 
tLiobig*8  Annaleu  A.,  Chomie.  192,  305. 
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iodine  solution.  The  author  assumes  that  the  reduction  is  complete  when  sulphu- 
rous acid  is  used  (this  has  been  proved  by  Wohler  Ann.  A.  Chem.  u.  Pharm.  30, 224), 
A  large  quantity  of  the  sulphurous  acid  is  used,  the  excess  of  which  is  removed 
by  a  current  of  air,  or  by  evaporating  to  J ;  a  platinum-spiral  being  placed  in  the  solu- 
tion to  facilitate  the  escape  of  the  gas.  According  to  the  author's  observations,  if  the  hydror 
chloric  acid  be  neutralized  before  the  reduction,  the  results  obtained  are  rather  high,  due 
to  the  large  quantity  of  alkaline  chlorides  which  are  thus  produced.  The  best  results  are 
got  by  evaporating  off  the  acid,  and  then  reducing.  This  course  is  further 
warranted  by  the  fi^owing  facts :  firstly,  that  arsenic  chloride  is  not  reduced,  in  the 
presence  of  chlorine,  by  boiling  hydrochloric  acid ;  and,  secondly,  that  hydrochloric  acid 
of  Sp.  G.  I'lO,  containing  arsenic,  distils,  after  the  addition  of  potassium  chlorate,  free 
from  arsenic.  To  test  the  method,  the  following  experiment,  among  others,  was  made  : 
60  c.c.  containing  0*1814  As^Os  were  taken  and  evaporated,  with  200  c.c.  chlorine- 
water  and  1  gim.  KOIO3,  to  dryness.  The  residue  was  dissolved  in  200  c.c.  of 
sulphurous  add,  and  as  much  distilled  water ;  the  solution  was  heated  for  half  an  hour 
to  near  boiling,  and  then  evaporated  to  f ,  another  200  c.c.  of  SO,  solution  were  added, 
and  the  whole  was  finally  boiled,  with  the  platinimi-spiral  to.  ^.  On  titrating,  88 '9  ti.c. 
iodine  solution  were  required,  this  was  equivalent  to  0.1323  grm  A82O,,  whereas  the 
theoretical  amount  was  0.1330;  a  result  which  leaves  little  to  be  desired.  Further 
researches  of  the  author  show  that  it  is  not  necessary  that  the  solution  should  be  boiled, 
or  even  kept  long  near  boiling,  to  insure  a  complete  reduction  with  sulphurous  acid. 


The  Detebmination  of  Molybdenum. — ^By  Orro  Freiheee  von  dee  Pfoedtek.* 

The  author  has  been  investigating  the  different  gravimetric  methods  for  the  deter- 
mination of  molybdenum,  and  has  improved  upon  the  volumetric  method,  which  consists 
in  titrating  with  potassium  permanganate. 

The  following  is  a  short  rSmme  of  his  researches. 

I.  Gravimetric  Methods, 

The  author  made  use  of  the  ordinary  ammoniimi  molybdate,  3(NH«)20,7Mo03 
-f  4H2O,  in  his  experiments. 

{a)  By  reduction  of  molybdic  acid  to  the  metallic  state. 

0.  Rounnelsberg  recommended  heating  molybdio  acid  in  a  platinimi  tube,  th]V)ugh 
which  a  current  of  hydrogen  was  being  passed,  to  reduce  to  the  metallic  state  (Pogg. 
Annal.,  127„281) ;  while  Debray  proposed  to  reduce  first  to  a  lower  oxide  in  a  platiniun 
crucible,  and  then  to  complete  the  operation  in  the  platinum  tube.  The  author  has 
simplified  the  method  by  doing  away  altogether  with  the  platinum  tube ;  his  researdies 
show  that  it  is  possible  to  complete  the  reduction  in  a  current  of  hydrogen,  using  simply 
a  platinum  crucible. .  The  latter  is  fitted  with  a  perforated  platinum  cover  (porcelain 
may  be  used),  through  which  the  hydrogen  enters  by  means  of  a  suitable  tube.  The  heat 
is  supplied  by  the  blowpipe  flame.  The  analysis  of  ammonium  molybdate  is  conducted  in 

*  Zeiteohrift  fiir  Anal.  Chemie.,  23,  413. 
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tiie  following  way : — The  crucible  is  first  kept  at  a  temperature  of  1 70*  C.  for  several 
hours  in  the  air-bath ;  this  prevents  spitting  during  the  ignition.  It  is  then  gently 
heated  in  a  slow  current  of  hydrogen,  the  heat  being  allowed  to  rise  slowly.  The 
reduction  is  completed  by  a  strong  ignition  with  the  blow  pipe,  about  half  an  hour  being 
required  for  0*2  grm;  of  metallic  molybdenum.  Care  must  be  taken,  after  the  operation, 
to  well  clean  the  crucible  by  ignition  and  successive  treatments  with  nitric  acid  and 
ammonia.  This  method  is  applicable  to  neutral  solutions  containing  molybdic  acid,  if 
they  are  first  precipitated  by  mercurous  nitrate  according  to  Hose's  method. 

(t)  By  reduction  of  molybdenum  trisulphide  to  disiilphide. 

This  is  suited  for  the  analysis  of  add  solutions  containing  molybdic  acid.  It  was 
first  described  by  T.  Paul  liechti  and  B.  Kempe.  The  acid  solution  is  made  alkaline 
with  ammonia,  ammonium  sulphide  is  added,  and  it  is  then  allowed  to  stand  for  12 
hours.  The  molybdenum  forms  a  molybdic  trisulphide,  which  is  soluble  in  excess  of 
ammonium  sulphide  to  a  deep  brown  liquid.  The  solution  thus  obtained  is  decomposed 
by  adding  sulphuric  acid  in  excess ;  and  the  precipitate  of  molybdic  trisulphide  and 
sulphur 'is  collected  upon  a  weighed  filter,  washed  with  sulphuretted  hydrogen  water,  and 
dried  at  100-105^  0.  till  ihe  weight  remains  constant.  A  weighed  part  of  the  dried 
precipitate  is  then  converted  by  ignition,  in  an  atmosphere  of  hydrogen,  to  molybdic  di- 
Bulphide ;  and  from  this  the  molybdenum  is  calculated.  The  author  obtained  good 
results  with  this  method,  but  recommends  heating  with  a  simple  Bunsen  burner,  as  a  too 
powerf  til  ignition  with  the  blow  pipe  causes  a  partial  reduction  to  the  metallic  state. 

n.  The  Volumetric  Method. 

The  author  reduces  the  molybdic  acid  completely  in  hydrochloric  acid  solution,  and 
then  titrates  with  potassium  permanganate,  without  excluding  the  air.  The  suboxide, 
first  formed,  is  subsequently  transformed  into  sesquioxide.  The  analysis  is  conducted 
thus :— To  the  solution  of  the  salt,  containing  about  0*3  grm.  MoOs,  is  added  60-60  c.c. 
of  a  27  per  cent,  solution  of  hydrochloric  acid,  together  with  8-10  grms.  of  zinc,  in  which 
the  amount  of  iron  has  been  previously  determined  by  titration.  As  soon  as  the  solution 
assumes  a  yellow  colour  the  vessel  is  cooled,  before  all  the  zinc  has  been  used ;  and  its 
contents  are  washed  into  a  porcelain  dish,  containing  40  c.c.  of  a  dilute  sulphurous  acid 
B(dution  and  20  ac.  of  a  solution  of  manganous  sulphate.  An  equal  quantity  of  water 
(about  a  litre)  is  now  added,  and  a  considerable  amount  of  standard  permanganate 
solution  run  in,  the  liquid  being,  meanwhile,  well  stirred.  The  titration  is  complete 
when  the  solution  becomes  faintly  pink.  A^owance  must  be  made  for  the  iron  contained 
in  the  mnc,  and  the  permangate  required  to  colour  the  mass  of  liquid.  The  results  are 
accurate.  The  mean  of  14  anal3rses  was  81*52  per  cent.,  M0O3  (the  maxiniimi  being 
81*78  per  cent.,  the  minimum  81*28  per  cent.)  while  the  calcidated  quantity  was  81*55 
per  cent.  

The  Detsbmikation  of^  Phosfhokio  Acm. 
Otto  Freiherr  von  der  Pfordten,  the  author,  by  ingeniously  combining  the  volume* 
trie  estimation  of  Molybdenum  (as  described  above),  with  the  precipitation  of  phosphoric 
acid  by  ammonium  molybdate,  has  produced  a  useful  titration  method  for  the  detenuiiia- 
tiion  of  phosphoric  acid. 
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The  phosphoric  acid  is  first  precipitated  by  ammonium  molybdate,  in  the  usual 
manner.  (Note. — The  ammonium  molybdate  solution  must  be  dear,  and  filtered 
from  any  deposit  before  use).  To  cause  the  precipitate  to  separate  out  better,  the 
beaker  containing  the  solution  should  be  wanned  in  the  water  bath ;  the  precipitate  is 
thus  freed  from  molybdic  acid.  The  ammonium  phospho-molybdate  thus  obtained, 
is  washed  with  the  filter  pump,  by  a  nearly  saturated  solution  of  pure  ammonium 
sulphate,  till  a  drop,  on  the  addition  of  ammonium  sulphide  and  weak  acid,  gives  no  dark 
colour.  The  precipitate  on  the  filter  is  then  dissolved  in  a  small  quantity  of  ammonia, 
and  diluted  to  a  known  volimie,  of  which  a  measured  portion,  containing  at  the  most 
0*3  grains,  but  not  more  than  30  c.c.  is  used  for  the  reduction.  This  takes  place  as 
described  above.  It  is  advisable  to  make  se^ral  titrations,  and  to  take  the  mean  of 
these.  From  the  permanganate  required  for,  the  oxidation,  first  the  molybdenum  is 
calculated,  and  from  this  the  amount  of  phosphoric  acid  is  deduced. 

A  Ferric  phosphate  contained,  according  to  gravimetric  methods,  35*99  per  cent. 
P,0o ;   the  volumetric  method  gave  from  35*85  to  35*97. 

A  Goiano-phosphate  gave 

Ghnvimetzically        ...       21*79  per  oent.  P^Qs 
Volumetrically         *        -        -        21 '88 

The  method  is  always  applicable  when  the  phosphoric  acid  can  be  separated  by 
ammonium  molybdate.  The  author  recommends  it  especially  for  cases  where  the  pre- 
sence of  other  bodies  (Fe,  Al,  &c.)  has  hitherto  prevented  the  use  of  a  titration  method. 


The  Dbtbrmination  of  Phosphoric  Acid  in  Soils. — ^P.  de  Gaspa&in. 
P.  de  Gksparin  gives  in  the  Oomptes  Eendus  (96,  314)  the  following  method  for  the 
estimation  of  phosphoric  acid  in  soils : — 20  grms.  of  the  finely  powdered  and  sifted 
earth  are  treated  in  a  porcelain  dish,  with  sulphuric  acid  (1:5)  as  long  as  any  effer- 
vescence takes  place;  80  c.c.  of  aqua  regia  (iHNOs :  3HC1)  are  then  added,  and  the 
mixture  heated  on  the  water  bath,  till  the  liquid  becomes  syrupy,  diluted  with  cold 
distilled  water,  and  washed  on  to  the  filter  with  hot  water.  The  filtrate  is  precipitated 
with  ammonia,  collected  on  the  filter  and  dried.  The  dry  precipitate  is  heated  in  a  plat- 
inum crucible  to  redness,  digested  with  cold  dilute  nitric  acid  (1  :  40)  and  filtered.  The 
filtrate  contains,  according  to  the  author,  all  the  phosphoric  acid.  It  is  concentrated  on 
the  water  bath,  precipitated  with  molybdic  acid,  and  the  phosphoric  acid  finally  deter- 
mined in  the  ordinary  way  as  magnesium  pyrophosphate. 


The  Dbtbkmination  of  the  TECHincAL  Woeth  of  Calcium  Taktbate. — WBiOEET.f 
The  principle  of  this  method  depends  upon  the  fact,  that  calcium  tartrate  is  decom- 
posed by  boiling  potassium  carbonate  (1  to  2  hours  on  the  water  bath)  into  neutral 
potassium  tartrate  and  calcium  carbonate.    The  filtered  solution  is  evaporated ;  enough 
concentrated  acetic  acid  is  added  to  the  warm  liquid,  to  form  wine-stone  (bitartrate  of 

t  Zeitsohrif t  f iir  Anal.  dvBm.  23,  368. 
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potash),  and  the  whole  allowed  to  stand  for  some  hours.  It  is  then  treated  with  alcohol 
(90  per  cent.),  filtered,  washed  with  alcohol,  and  finally  titrated.  The  correctness  of  the 
results  depends  upon  the  following  precautions  : — (1)  The  potassium  carbonate  must  be 
added  only  in  slight  excess ;  (2)  Acetic  acid  must  be  added  only  in  a  corresponding 
excess ;  (3)  The  washing  must  be  carried  on  sufficiently  long ;  (4)  The  mixture  of  potas- 
sium carbonate  and  neutral  calcium  tartrate,  to  which  the  acetic  acid  has  been  added, 
must  still  contain  water  on  the  addition  of  alcohol.  For  titration  a  potash  solution  ia 
used,  which  serves  for  estimating  the  acidity  of  wines.  Its  strength  is  such  that  1  c.o, 
will  neutralise  0-01  grm.  tartaric  acid  or  -02508  bitartrate  (wine-stone). 

The  following  correction  is  given  by  the  author  for  the  bitartrate  remaining  in  solu- 
tion for  every  five  grms.  of  calcium  tartrate,  0-33  per  cent,  bitartrate  of  potash  is  to  be 
added  to  the  quantity  which  has  been  found  by  titration, 

F.  H.  H. 
Bonn,  21st  Oct.,  1884. 


In  the  British  Medical  Journal  for  11th  October,  are  found  the  following : — 
Bemabks  on  Tests  fob  Albumen  in  tfiE  Urine,  New  and  Old. 
Bt  Geoege  Johnson,  M.D.,  F.E.S. 
In  a  paper  on  the  above  subject  in  the  recently  published  Manchester  Medical  Chronicle, 
Dr.  William  Soberts,  referring  to  the  fact  that  the  urine  in  health  contains  various  forms , 
of  albuminoid  matter,  expresses  his  belief  that  the  new  tests  for  albumen  which  have 
recently  been  brought  into  prominence,  especially  picric  add,  tungstate  of  soda,  potassio- 
mercuric  iodide,  and  the  acidulated  brine-test,  *<  produce  frequently  in  the  urines  of 
perfectly  healthy  persons,  a  reaction  which  is  undistinguishable  &om  the  reaction  which 
indicates  disease  or  abnormality."    This  point  wad  put  to  the  proof  by  the  examination 
of  the  urine  of  thirty-one  healthy  persons — students,  candidates  for  insurance,  and  others, 
who  exhibited  no  signs  of  disordered  health,  and  in  whose  urine  heat  and  nitric  acid 
gave  no  indication  of  albumen. 

Dr.  Boberts,  of  course,  needs  not  to  be  reminded  that  albumen,  in  greater  or  less 
abundance,  and  for  long  periods  of  time,  may  be  unquestionably  present  in  the  urine  of 
persons  who  exhibit  no  signs  of  disordered  health.  If  this  were  not  so,  albuminuria 
would  not  be  so  frequently  unsuspected  and  overlooked  as  it  is. 

Dr.  Eoberts  proceeds  to  state  that  **  the  acidulated  brine-test  gave  a  reaction  in  eleven 
cases,  picric  acid  in  fourteen,  the  tungstate  test  in  twenty-eight,  and  the  mercuric  iodide 
in  twenty-nine  cases." 

Deferring  for  the  present  what  I  have  to  say  of  picric  acid,  I  should  have  expected, 
from  observations  which  I  have  quite  recently  made,  that  the  other  three  tests  would 
give  a  slight  but  appreciable  reaction  in  every  specimen  of  normal  urine.  It  is  a  fact 
that  all  normal  urine  contains  a  small  but  variable  proportion  of  muc\is. 

Now,  mucin  is  precipitated  by  dilute  acetic  acid  and  mineral  adds.  (See  the  artide 
**  Mucus,"  in  Watts's  Dictionary  of  Chemisty,  vol.  iii.,  p.  1059-60.)  It  is  also  predpi- 
tated,  as  Dr.  Oliver  has  shown  {*  Beddde  Urinary  Testing,'  p.  37),  by  citric  acid.  The 
addition  of  a  small  quantity  of  acetic  or  citric  add  to  normal  urine  gradually  renders  it 
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sliglitly  but  deioidedly  turbid,  by  ooagulating  the  muoin ;  and  Dr.  Boberts  mentions  the 
iftct  that,  when  nitric  acid  is  added  to  albuminous  urine,  **  the  albumen  is  thrown  down 
just  above  the  line  of  junction  of  the  two  liquids,  while  the  mucin  is  brought  into  view 
towards  the  up^per  part  of  the  column  of  urine,  where  it  gradually  forms  a  difhised  haze 
^ite  distinct  from  the  opalescent  haze  at  the  line  of  junction.'' 

To  this  I  may  add  that,  when  nitric  acid  is  placed  at  the  bottom  of  a  column  pf 
normal  urine,  a  diffused  haze  of  coagulated  mucin  may  commonly,  after  a  time,  be  seen 
near  the  upper  part  of  the  column. 

Seeing  then  that  mucin  is  precipitated  by  both  mineral  and  vegetable  acids,  we  are 
at  no  loss  to'imderstand  that  any  test  containin]^  one  or  other  of  these  agents  should  give 
a  reaction  with  normal  urine.  The  acidulated  brine  contains  hydrochloric  acid,  the 
timgstate  of  soda  and  pptassio-mercuric  iodide  require  the  addition  of  either  citric  or 
acetic  acid  before  they  act  as  albumen-precipitants ;  and  they  one  and  all,  by  the  reaction 
with  mucin,  slowly  cause,  in  most,  if  not  all,  normal  urines,  a  cloudiness  more  decided 
than  that  which  results  from  the  action  of  the  acids  alone.  With  picric  acid,  however,  the 
case  is  entirely  different.  In  the  form  of  a  saturated  aqueous  solution,  and  uncombined 
with  any  other  agent,  it  is  a  most  delicate  albumen-precipitant,  but  it  gives  no  precipi- 
tate in  normal  urine  unless  an  acid,  such  as  mtric  or  acetic  acid,  be  added  to  it.  This 
6&n  readily  be  proved  by  the  following  experiment.  Take  about  a  drachm  of  freshly 
jiassed  normal  urine,  and  add  an  equal  bulk  of  picric  acid  solution.  The  yellow  mixture 
will  remain  quite  dear,  unless,  as  sometimes  though  rarely  happens,  some  turbidity 
results  from  a  deposit  of  urates,  which  would  be  at  once  removed  by  heat.  Now  add  a 
fidw  diops  of  dilute  acetic  or  citric  acid,  and  the  mixture  will,  in  a  minute  or  two,  become 
hazy  from  precipitated  mucin,  the  haziness  occurring  much  more  slowly  than  the  immediate 
opalescence,  which  results  from  the  presence  of  a  slight  trace  of  albumen,  but,  like  that, 
being  unchanged  by  heat 

Another  experiment  consists  in  adding  acetic  or  citric  acid  to  normal  urine,  then, 
after  waiting  a  minute  or  two  to  complete  the  coagulation  of  tlie  mucin,  passing  tlie 
Urine  through  a  filter  and  adding  picric  add  to  the  filtrate ;  when  the  mixture  will 
remain  quite  free  from  torbidify.  I  have  tested  many  hundred  specimens  of  normal 
\xrinB  with  piorid  add,  and  I  confidently  assert  that  in  such  speciniens,  no  precipitate  or 
haziness  occurs  when  unmixed  picric  add  is  used  as  the  test-agent ;  and  it  may  be  that 
the  different  results  with  this  test  obtained  by  Dr.  Boberts  are  due  to  his  having 
added  acetio  or  citric  add  to  the  picric  add  in  his  experiments.  The  only  predpitates 
other  than  albuminous  which  may  result  from  picric  add,  employed  alone,  are  urates 
which  rarely  occur^  except  when  the  mixture  is  allowed  to  stand  for  some  time ;  peptones 
which  I  have  met  '^th  only  twice  in  as  many  years;  and  vegetable  alkaloids,  such  as 
quinine,  when  large  doses  are  being  taken.  These  all  differ  from  an  albuminous  precipi- 
tate in  the  fact  that  they  are  readily  and  completdy  rediesolved  by  heat,  while  they  may 
be  distinguished  fh)m  each  other  by  the  microscope.  (See  the  author's  lectures  on 
'*  Albumen  And  Sugar  Testing,^  p.  11;  Smith,  Elder  and  Go.) 


208  THE  ANALYST. 


It  appears,  theref ore,  from  very  numerous  and  careful  observatioiiSy  that  albumen  is 
the  only  substance  found  in  the  urine  which  gives  with  picric  acid  a  precipitate  insoluble 
by  heat. 

The  difference,  then,  between  picric  acid  and  the  other  new  tests  for  albumen  is 
this — ^that  picric  acid,  unmixed  with  other  reagents,  while  it  is  a  most  sensitiye  and 
trustworthy  test  for  albumen,  gives  no  reaction  with  mucin.  On  the  other  hand,  the 
potassio-mercuric  iodide,  tungstate  of  soda,  and  brine  do  not  precipitate  albumen  unless 
when  combined  with  an  acid ;  and  this  combination  gives  a  reaction  with  mucin,  which 
is  not  distinguishable  from  a  minute  trace  of  albumen. 

I  have  been  in  the  habit  of  using  the  potassio-^mercuric  iodide  ozdy  as  a  check  upon 
the  picric  acid  test,  when  small  quantities  of  albumen  ozdy  were  present,  and,  until 
lately,  had  not  thought  of  applying  it  to  normal  urine.  I  now  find,  however,  that  the 
test-liquid,  when  acidulated — as  it  must  be,  to  act  at  all — gives  a  distinct  optdescence  in 
most,  if  not  all,  normal  urines.  I  find,  tod$  that  after  the  mucin  has  been  removed  from 
normal  urine  by  its  coagulation  with  acetic  or  citric  acid,  and  subsequent  filtration,  the 
addition  of  the  potassio-mercuric  iodide  to  the  filtrate  causes  a  decided  opalescence,  which 
is  probably  due  to  the  precipitation  of  some  substance  other  than  mucin  in  the  urine. 

In  testing  urines  which  contain  a  mere  trace  of  albumen,  it  is  important  to  remove 
any  turbidity  that  would  interfere  with  the  process.  Urates  would  be  removed  by  heat, 
suspended  mucus  and  other  particles  by  filtration.  The  addition  of  the  picric  add  solu- 
tion to  a  turbid  specimen  might  give  a  fallacious  appearance  of  coagulated  albumen, 
when,  in  fact,  there  is  nothing  more  than  some  increased  opacity,  due  to  the  yellow 
staining  of  the  suspended  particles. 

Picric  acid  is  itself  sufficiently  acid,  when  added  in  excess,  to  dissolve  and  dear  a 
phosphatic  turbidity.  In  the  rare  case  of  the  urine  being  so  highly  alkaline  as  to  prevent 
the  coagulation  of  the  albumen  by  an  excess  of  picric  acid,  the  plan  is  to  add  sufficient 
citric  or  acetic  acid  to  neutralize  the  alkali,  then  to  filter,  and  add  the  picric  add  to  the 
filtrate. 

It  appears,  then,  that  picric  add  as  a  test  for  albumen  is  more  free  from  fallacy  than 
any  other,  not  even  excepting  heat  and  nitric  acid,  which  Dr.  Boberts  expresses  his  deter- 
mination to  fall  back  upon*  Of  course,  in  a  doubtful  case,  no  one  would  neglect  to  apjdy 
more  than  one  test.  That  picric  add  is  a  more  sendtive  test  than  heat  and  nitric  add  is 
easily  proved  by  taking  a  highly  albuminous  specimen  and  gradually  diluting  it  up  to 
the  point  where — ^though  these  tests  f  ai^  to  detect  it — ^picric  add  still  gives  a  distinct 
reaction* 

The  main  advantages  of  picfic  acid  as  a  test  for  albumen  are  the  following  :•— It 
instantly  detects  a  small  amoimt  of  albumen  which  nitric  acid  would  indicate  only  slowly 
or  not  at  all ;  while,  on  the  one  hand,  an  insuffident  addition  of  the  test  does  not,  as  is 
the  case  with  nitric  add,  prevent  the  subsequent  coagulation  by  heat ;  neith^,  on  the 
other  hand,  does  an  excess  of  picric  acid  redissolve  the  precipitate,  as  does  an  excess  of 
nitric  add.  For  bedside  urinary  testing,  the  portability  of  the  innocuous  powder  is  a 
great  convenience*  The  fact  that,  with  caustic  potash,  it  is  an  infallible  qualitative  and 
quantitative  test  for  sugar,  may  be  said  to  be  more  than  double  its  value  as  an  urinaiy 
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teat.  For  bedside  use,  Mr.  Hawksley,  357,  Oxford  Street,  makes  a  waistcoat-pocket 
test-case,  consisting  of  a  test-tube  four  inches  long,  in  which  are  packed  two  smaller 
tubes,  one  containing  picric  acid  powder,  the  other  grain-lumps  of  caustic  potash,  and 
also  a  small  spirit  lamp.  These  are  endoeed  in  a  metal  case,  not  much  larger  than  a 
pencil-case. 

Another  small  case  contains  a  nipple*pipette,  which,  amongst  other  uses,  is  convenient 
for  confTejing  txrine  from  tiie  vessel  to  the  test-tube. 

.  The  picric  acid  which  is  used  for  sugar-testing  should  be  purified  by  recrystalliza- 
tion.  The  commercial  samples  usually  give  a  red  colour  when  boiled  with  liquor 
potasssD ;  and  I  lately  saw  an  impure  sample,  which  not  only  gave  this  red  colour,  but 
the  liquid  was  rendered  turbid  by  fine  granules.  The  impurity  was  removed  by  solution 
and  recrystallization. 

REVIEWS. 
The  Jotjbnal  of  Miobosoopt  and  Natttral   Science,  being   the  Joitbnal   of  the 

Postal  Micbosoofioal  Society.  Edited  by  Alfred  AUen,  Hon,  Secretary. 
This  journal,  which  will  in  future,  we  understand,  be  published  quarterly  by  Messrs. 
Bailli^re,  Tindall  and  Cox,  is  an  exceedingly  interesting  one.  The  Society  was,  we  are 
informed,  founded  in  1878  to  aid  in  the  study,  discussion,  and  circulation  of  microscopic 
objects,  and  to  advance  the  pursuit  of  natural  science  among  its  members.  It  is  divided 
into  thirteen  circuits  of  about  twelve  members  each,  arranged  geographically.  A  box  of 
slides,  accompanied  by  MS.  book  for  the  insertion  of  notes  and  memoranda,  is  sent  by 
the  hon.  secretary,  at  fortnightly  intervals,  to  tlie  first  member  on  one  of  the  circuits ; 
who,  after  keeping  it  for  three  days,  must  send  it  on  by  post  to  the  next  on  the  list,  and 
he  to  the  following  one.  When  it  has  gone  round  the  circuit,  the  last  member  returns 
it  to  the  hon.  secretary,  who  will  then  forward  it  to  the  first  member  of  the  next  circuit, 
and  so  on,  until  the  slides  have  been  seen  by  the  whole  of  the  Society.  Each  member  is 
expected  to  contribute  six  slides  annually,  which  are  returned  to  him  after  they  have 
been  round  the  circuits.  Ladies,  as  well  as  gentlemen,  may  be  elected  members  of  the 
Society.  As  a  rule,  the  journal,  being  conducted  by  the  members,  as  it  were,  con  amore, 
is  very  readable,  and  not  only  so,  but  exceedingly  instructive  and  interesting  to 
microscopists. 
On  the  Healthy  Manufactubb  of  Bbead.      By  Benjamin    Ward  Richardson,   M,L.^ 

F:£.8.  London,  BailliSre,  Tindall  and  Oox. 
This  is  a  well- written  pamphlet,  designed  to  advance  the  taste  of  the  public  for  aerated 
bread  manufactured  upon  Dr.  Dauglish's  system.  There  is  nothing  particularly  novel 
or  striking  in  its  composition,  but  the  name  of  its  author  will)  doubtless,  lend  weight  to 
it,  and  help  to  convince  the  public  in  favour  of  his  views.  It,  of  course,  deals  in  a 
popular  and  easily  comprehensible  manner  with  the  chemistry  of  fermentatio|i. 
t>ENTAL  Gabies.      By  Henrt/  SewiU,  M.R.dS,  and  Z,D,8*    Beprinted  ftom  the  Journal 

of  the  British  Dental  Association,     London,  Baillidre,  Tindall  and  Cox. 
AlthoIToh  not  a  strictly  chemical  work,  this  book  is  yet  interesting  to  the  chemist  and 
microscopist,  as  the  author  takes  the  view  that  caries  of  the  teeth  has  a  distinctly 
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chemical  origin,  being  started  frequently  by  a  generally  acid  state  of  the  saHva.  These 
acids,  according  to  Mr.  Sewill's  views,  are  principally  malic,  butyric,  and  acetic,  and  are 
the  products  of  chemical  change  and  fermentation,  set  up  in  the  fragments  of  organic 
matter — ^food,  mucus,  and  epithelial  scales^-— which  are  commonly  present  in  the  mouth, 
and  lodged  upon  the  teeth.  Acid  may  be  derived  from  several  other  sources.  It  ma; 
be  secreted  by  the  mucous  membrane.  The  normal  secretion  of  tiiiB  membxune  is  small 
in  quantity,  and  slightly  acid.  In  health,  the  acid  is  at  once  neutralised  by  the  alkaline 
saliva,  with  which  it  mingles ;  but  wh6n  the  membrane  is  congested  or  inflamed,  the 
mucus  increases  in  quantity,  and  becomes  more  strongly  acid  in  character.  Then  again, 
many  forms  of  organisms  themselves  produce  acid.  Acid'  is  eructated  in  many  gastric 
disorders ;  and  an  acid,  instead  of  alkaline,  reaction  is  shown  by  saliva  in  several  dis- 
eases. The  whole  work,  dealing  as  it  does  with  the  microscopical  and  chemical 
characters  of  sound  and  decayed  teeth,  is  evidently  the  product  of  much  thought  and 
research,  and  the  argimients  contained  in  it,  are,  in  many  places,  exceedingly  striking. 
The  treatment  recommended  is  not  within  our  province  to  discuss,  but  generally  speaking 
it  is  alkaline  (use  being  made  of  borax)  and  antiseptic.  The  author  does  not  agree  with 
the  wholesale  condemnation  of  the  use  of  the  tooth-pick  we  frequently  see  indulged  in, 
but  on  the  contrary  recommends  its  employment  every  night  before  going  to  bed,  followed 
by  a  good  rinsing  of  the  mouth  with  the  alkaline  and  antiseptic  lotion,  for  keeping  tho 
teeth  in  good  condition.  It  is  a  book  that  will  really  enhance  the  author's  fame,  both 
with  his  fellow  professional  men,  and  with  the  public  who  happen  to  come  across  it. 


LAW  KEPORTS. 

DzsFUTED  Mile  Case,  **  Allowanob  fob  Dbcoxposition  "  not  holdiho  Good.— Thomas  'Eggl^ton, 
tnarkct  gardener  and  milk  vendor,  of  Leighton  Buzzard,  again  appeared  to  adjourned  Bummons,  chazged 
with  having  sold  to  Snpt.  Shepherd,  on  the  31  fit  of  July,  milk  which  was  alleged  to  have  been  adulterated 
with  12  per  cent,  of  water  and  deficient  in  butter-fat  to  the  extent  of  20  per  cent.  This  was  the  third 
time  this  case  had  been  before  the  court.  On  the  first  occasion  the  defendant  challenged  tiie  certificate 
of  Dr.  Stevenson,  of  Guy's  Hospital,  London,  the  county  analyst ;  on  the  second  he  produced  a  certifi- 
cate from  Messrs.  Wigner  and  Harland,  of  London,  who,  after  analysis,  stated  that  a  portion  of  the 
sample  of  milk  taken  from  defendant  contained  */»  per  cent,  more  of  butter-fat  than  the  limit  laid  down 
by  t^e  Society  of  Analysts,  though  they  added  that  it  was  difficult  to  say  whether  or  not  the  milk  had 
been  watered,  owing  to  its  decomposition  when  analysed.  Under  these  circumstances  the  case  waa 
Inferred  to  Somerset  House,  and  a  portion  of  the  sample  forwarded  thither  for  final  analysis..  A  certifi- 
cate fiom  Somerset  House  was  now  produced  by  Supt.  Shepherd,  and  read  by  the  Chairman,  as 
follows : —  **  Laboratory, 

"Somerset  House,  W.C. 

"  The  sample  of  milk  referred  to  in  the  anntoed  memorandum,  and  marked  Bedfordshire,  11-9,  was, 
received  here  on  the  17th  inst.  T^e  bottle  was  securely  sealed.  We  hereby  certify  that  we  have 
i^ialysed  the  milk,  and  declare  the  results  of  our  analysis  to  be  aa  follows : — Non-fatty  solids,  7'65  per 
cent.;  fat,  2*59;  water,  89*76;  ash,  *73.  From  a  consideration  of  these  results,  and  after  makh^ 
addition  for  natural  loss  arising  f rOm  the  decomposition  of  the  matter  through  a  period  of  fifty  days, 
we  are  unable  to  affirm  that  water  has  been  added  to  or  cream  abstracted  from  the  milk. 

**  As  witness  our  hands  this  27th  day  of  September,  1884. 

**R.  Bannisteb. 
"G.  Lbwhj.'* 
Br.  Stevenson,  now  called  to  personally  support  his  certificate,  said  he  was  public  analjrst  for  the  county 
of  Bedford.    On  July  Slst  last  he  received  three  samples  of  nulk  from  Supt.  Shepherd,  numbered  11-8; 
11-9,  11-10.    The  bottle  mark  11-9  was  now  product*    After  analysing  the  milk  therein  he  gave  the 
certificate  before  the  court,  which  was  a  correct  account  of  the  antdysis  and  his  opinion  thereon.    H'tf 
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mad^  two  analjaes,  and  thoy  agreed  Tery  olosely.    He  was  •  assisted  in  the  analysis,  but  supervised  the 
whole  process.    On  September  18th  the  defendant  oame  to  his  laboratory,  and  was  shown  thebotUe 
marked  11*9,  as  it  remained  after  the  analysis.    He  said  he  had  been  summoned,  and  suggested  that  a 
mistake  had  been  made.    Witness  said  he  would  analyse  the  milk  again.    He  made  two  new  analyses 
from,  the  milk  left,  and  from  the  result  he  found  that  he  oould  hare  made  no  mistake,  and  that  his  cer- 
tificate was  a  correct  one.    The  mean  percentage  of  fat  should  be  from  3}  to  3 J  per  cent.,  but  this 
sample  w«s  deficient  to  the  extent  of  20  per  cent.    On  the  22nd  of  September  defendant  brought  witness 
another  sample  of  milk.    He  said  it  was  from  the  same  cows  as  the  original  milk  had  been  taken,  and 
that  the  oows  were  being  fed  in  the  same  manner  as  in  July,  and  that  the  sample  was  a  fair  one  of  the 
whole  yield  of  the  cows.    Witness  analysed  that  milk,  and  found  it  of  very  nearly  the  average  quality. 
By  adding  9|  per  cent,  of  water  to  the  last  sample,  and  taking  away  23}  per  cent,  of  fat,  the  two 
samples  would  be  brought  together  in  quality.     His  eondnsion  was  that  the  deficiency  of  fat  in  the 
original  sample  was  not  natural.     Cross-examined  by  Mr.  Grayson,  witness  said  he  was  appointed 
analyst  for  the  county  of  Bedford  in  1872.    He  made  400  or  500  milk  analyses  in  the  course  of  a  year. 
He  was  present  and  took  part  in  the  analysis.  He  empldyed  assistants.    He  had  paid  a  deal  of  attention 
to  milk  analysis.    He  was  quite  certain  that  his  fig^uMs  was  correct,  and  had  kept  a  record  of  them. 
WHk   varied  occasionally  in  quality  acoording  to  the  cows.    It  contained  87  to  88  per  cent,  of  water 
naturally,  and  when  it  became  decomposed  it  did  not  give  such  a  good  result.    In  a  decomposed  state 
the  percentage  would  not  increase  more  than  about }  per  cent.    It  might  g^t  up  to  90  per  cent,  if  very 
much  decomposed.    Milk  containing  10*60  of  solids  would  not  be  consist^it  with  genuine  milk,  with  no 
water  added,  if  a  cow  was  milked  under  abnomal  circumstances.     Hr.  Grayson  here  quoted  from  Dr. 
Tidy,  who  had,  before  a  Select  Committee  of  the  House  of  Commons,  drawn  the  line  at  10  per  cent,  of 
total  solids,  and  would  not  say  that  a  sample  of  milk  containing  that  quantity  was  adulterated  :    but 
Dr.  Stevenson  would  not  say  that  he  agreed  with  Dr.  Tidy — he  would  not  rest  his  opinion  upon  such 
figures.    He  did  not  know  that  the  standard  was  once  higher,  and  that  the  analysts,  finding  out  that 
they  were  doing  an  injustice  to  honest  men,  had  to  give  up  the  standard  of  their  own  creation.    Mr. 
Haalam  inquired  if  10  per  cent,  was  the  Government  standard.  Mr.  Grayson  said  there  was  no  standard, 
but  the  defendant's  milk  was  Vio  P^  o®^^*  ^  ^^^  higher  than  the  standard  allowed  by  the  Society  of 
Public  Analysts.    Dr.  Stevenson  said  he  belong^  to  iJie  society,  and  must  correct  a  misapprehension. 
It  was  not  Vio  por  cent,  above  the  standard,  but  above  the  limit  allowed  by  the  society.    Further  cross- 
examined.  Dr.  Stevei^son  added  that  defendant's  was  poor  milk,  and  he  thought  no  amalyst  would  have 
difficulty  in  discovering  that  fact.  His  analysis  had  been  made  under  more  favourable  circumstances 
than  that  of  Messrs.  Wigner  and  Harland.    Had  theirs  been  made  earlier,  it  would  have  been  more 
favourable  to  the  defendant  in  some  particulars.    The  Somerset  House  analysis  convinced  him  that  he 
had  analysed  the  same  milk.'     Witness    had  in  his  experience  made   mistakes—two,  he  believed. 
No  analyst  would  be  human  if  he  was  not  sometimes  in  error,  but  in  the  two  cases  to  which  he  referred 
he  had  made  further  inquiry,  and,  having  satisfied  himself,  admitted  the  mistakes,  which,  however, 
were  not  in  analysis,  but  in  numbering.  Good  milk  ought  to  contain  twelve  per  cent,  of  solids,  and  he 
should  be  very  suspicious  of  any  below  11}  per  cent.  Mr.  Grayson  in  defence,  said  he  did  not  think 
there  would  be  any  difficulty  in  the  Bench  coming  to  the  conclusion  that  this  was  genuine  milk.    There 
had  been  no  complaint  against  it  on  the  part  of  the  public,  and  he  thought  it  a  veiy  serious  thing  that 
the  machinery  of  the  Act  should  be  put  in  motion  against  the  defendant.     In  the  absence   of 
complaint  there  had  been  no  reason  to  analyse  this  milk  at  all.    The  Superintendent  of  police,  in  the 
course  he  had  taken,  ought  to  be  supposed  to  have  some  reason  for  suspicion.    The  chairman  said  that 
was  not   so.    The   Superintendent   periodically   submitted   for   analysis  almost  everybody's  goods. 
Mr.  Grayson  said  that  two  years  ago  defendant's  milk  had  been  tried  and  found  genuine.    Since  that 
time  he  had  been  specially  careful ;  he  had  not  watered  his  milk,  and  no  complaint  had  been  made  res- 
pecting it.    On  the  last  occasion  that  this  case  was  before  the  court  Messrs.  Wigner  and  Harland's 
certificate  left  a  doubt ;  and  now  the  Somerset  House  certificate  did  not  say  the  milk  had  been  watered ; 
and  this  latter  certificate,  he  contended,  entitled  the  Benoh  to  give  the  defendant  the  benefit  of  the  doubt. 
He  rested  his  defence  upon  these  two  latter  certificates.    Had  there  been  adulteration,  it  could  have  been 
easily  ascertained.    He  believed  he  was  defending  an  honest  nuin,  who  had  sold  an  honest  article.    They 
had  now  two  certificates  one  way,  to  one  the  other,  and  he  considered  it  a  cruel  hardship  to  summon  this 
man  without  cause,  beside  whidi  he  did  not  think  that  Dr.  Stevenson  had  given  his  evidence  in  a 
straightforward  manner.    The  Chairman,  who  had  during  the  cross-examination  of  Dr.   Stevenson 
requested   Mr.    Grayson    to    allow   the   doctor   to    finish    his   sentences    before     putting    further 
questions,  here  said   the   Bench   did  not   agree   with   the   remark    that  evidence   had  not   been 
given  straightforwardly.     Mr.    Grayson  said  he  would  give   way,  but   he  was   puzzled   to  know 
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how  the  defioienoj  of  fat  and  ezoeas  of  water  had  been  asoertained.  The  Magiatrates 
now  retired  to  oonsult  together,  and  on  returning  into  Goort  the  Ohairman  said  the 
Bench  had  given  oarefol  attention  to  this  case,  and  they  felt  that  it  was  not  without 
its  diffioolties.  In  coming  to  a  decision  thej  had  taken  the  most  favourable  view  of 
the  defendant's  oiroumstanoes.  At  the  same  time,  thej  had  oar^uUj  prepared  a  table  of  ilie 
three  analyses,  and  did  not  find  the  great  disorepanoiee  which  the  gentleman  engaged  for  the  defence 
endeavoured  to  draw  attention  to.  Dr.  Stevenson  reported  10*60  per  cent,  of  solids ;  liessrs.  Wigner 
and  Harland,  10-34  per  cent. ;  and  Somerset  House,  10*24  per  cent.  It  would  be  observed  that  the 
solids  of  Messrs.  Wigner  and  Harland  and  of  Somerset  House  were  slightly  ^less  than  those  of 
their  own  analyst,  but  that  might  be  accounted  for  by  the  deterioration  in  the  milk.  Again,  in  the 
two  other  things  that  went  to  make  up  the  total,  the  analysts'  reports  were  pretty  well  agreed.  Dr. 
Stevenson  said  there  were  2*46  of  fatty  and  8*14  of  non-fatty  matter ;  liessrs.  Wigner  and 
Harland  put  the  fatty  matter  at  2*71  and  the  non-fatty  at  7'63 ;  and  Somerset  House  gave  the  fatty 
at  2*59  and  the  non-fatty  at  7*65.  Then  as  to  water.  Dr.  Stevenson  said  89*40,  Messrs.  Wigner 
and  Harland  89*66,  and  Somerset  House  88*76.  All  the  principal  figures  agreed,  as  did  also  the 
decimals  to  a  very  considerable  extent,  Somerset  House  gfiving  rather  more  water  and  less  soUds  than 
the  other  reports.  With  regard  to  Messrs.  Wigner  and  Harland' s  concluding  remarks,  the  Bench  did 
not  see  much  more  than  a  negative  opinion ;  and  the  analysts  of  Somerset  House  said  that  after  the 
length  of  time  that  had  elapsed,  they  were  unable  to  affinn  that  water  had  been  added  or  cream 
abstracted.  They  did  not  affirm  that  they  had  not.  Under  all  these  circumstances,  and  considoing 
that  the  superintendent  had  only  done  his  duty  in  the  matter,  and  had  not  attempted  to  be  hard  or 
harsh,  and  taking  into  consideration  the  serious  importance  of  the  case  to  the  defendant,  they  had 
decided  to  deal  with  the  case  lightly.  A  fine  must  be  inflicted,  but  as  small  as  possible.  The  ex- 
penses amounted  to  very  nearly  £1,  and  the  defendant  would  have  to  pay  £1,  including  costs. 

Anothbb  Gasb  iNvOLvnra  '<  Allowanob  fob  Deooxpositiok." — Joseph  Pickering,  a  milk  dealer, 
of  68,  Lockton  Street,  Bow,  appeared  to  answer  an  adjourned  summons  taken  out  agfainst  him  at  the 
instance  of  William  Talbot  Ha^ison,  one  of  the  Sanitary  Inspectors  to  the  Poplar  Board  of  Works,  for 
selling  as  pure,  milk  which  had  been  adulterated  to  the  extent  of  thirteen  per  cent,  with  water.  Mr. 
Famfidd  appeared  to  prosecute.  The  case,  which  possessed  some  very  remarkable  features,  has  already 
been  twice  before  the  Court.  On  the  first  occasion  the  certificate  of  Mr.  Young,  the  analyst  to  the 
Board,  was  put  in,  and  that  stated  that  the  milk  was  adulterated  with  water  to  the  extent  named.  Hie 
defendant,  however,  denied  that  there  was  any  adulteration,  and  produced  a  certificate  which  he  said  he 
had  received  from  Professor  Redwood,  setting  forth  that  the  milk  was  pure.  The  case  was  then 
adjourned  for  the  attendance  of  the  professor;  but  when  it  came  up  on  the  following  week,  the 
defendant  said  that  he  had  not  been  able  to  secure  the  professor,  as  he  was  out  of  town,  but  that  he  (the 
defendant)  should  like  the  third  sample  of  milk,  which  is  generally  retained  in  case  such  a  demand  is 
made,  to  be  submitted  to  the  Government  analyst  at  Somerset  House.  This  was  accordingly  done,  the 
summons  meanwbile  being  adjourned  sine  die.  When  the  case  now  came  on,  Mr.  Lu^ngton  said  ihat 
since  the  last  adjournment  he  had  received  a  certificate  from  Somerset  House,  signed  ^'Bibhard 
Bannister"  and  '*  Gt,  Lewin,"  which  stated  that  they  had  submitted  the  sample  of  milk  sent  them  to 
analysis,  and  from  a  consideration  of  the  results  thereof —not  losing  sight  of  the  time  the  milk  had  been 
kept  before  it  was  forwarded  for  analysis— they  (the  signatories)  could  not  affinn  that  any  water  had 
been  added.  Under  these  circumstances,  he  (Mr.  Luahingtan)  'should  dismiss  ^e  summons.  Each  party 
would  have  to  pay  5s.  3d.  towards  the  expense  of  the  Somerset  House  analysis.  The  defendant 
asked  for  his  own  expenses,  but  his  worship  declined  to  grant  them. 

BOOKS,  &o.,  RECEIVED. 
The  Chemist  and  Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal :  The  Phanna- 
ceutical  Journal ;  The  Sanitary  Record ;  The  Miller ;  The  Provisioner ;  The  Practitioner ;  New  Remedies ; 
Proceedings  of  the  American  Chemio^  Society ;  The  Inventors'  Record ;  New  York  Public  Health  ; 
The  Scientific  American ;  Society  of  Arts  Journal ;  Sanitary  Engineer  of  New  York ;  Cowke^ier  and 
Dairyman's  Journal ;  Sugar  (3ane ;  Country  Brewers'  Gazette ;  The  Medical  Record ;  The  Grocers' 
Gazette ;  London  Water  Supply,  by  Crookes,  Odlin|^  and  Tidy ;  Chemical  Review  ;  Independent  Oil 
and  Drug  Journal  and  Paint  Review ;  Science  Monthly ;  Journal  of  the  Society  of  Chemical  Industiy. 

NoncB  TO  OuB  Rbadbbs  and  Contbibdtobs. — In  future  law  reports  will  not  be  inserted  in  the 
Analyst,  unless  some  i^ally  novel  point  of  procedure,  or  reference  under  the  Act  is  involved.  Our  eonfrtres 
aie  earnestly  reque9ted  to  send  us  cuttings  from  local  joumal»  whenever  such  cases  occur,  but  not 
otherwise. 
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TO  OUR  READERS  AND  SUBSCRIBERS. 
Owing  to  the  ohange  of  editorship)  we  beg  to  inform  our  readers  that  the  following 
alterations  will,  in  future,  be  made  in  the  arrangement  of  the  contents  of  The  Analyst. 
First  in  each  number  will  come  the  record  of  the  work  of  that  small^  but  admirable 
organisation,  the  Society  we  especially  claim  to  represent.  It  will  be  headed 
**  Proceedings  of  the  Society  of  Public  Analysts,"  and  will,  we  hope,  maintain  in  the 
future  the  high  position  with  regard  to  the  advancement  of  the  Analysis  of  Food  and 
Drugs,  so  markedly  taken  by  British  chemists  since  the  passing  of  the  Sale  of  Food  and 
Drugs  Act.  At  the  end  of  such  papers  will  come,  as  heriBtofore,  the  words  **  Conclusion 
of  the  Proceedings  of  the  Society,"  and  for  all  the  rest  of  the  contents  of  this  paper, 
the  Society,  or  its  officers,  are  in  no  way  responsible. 

The  remainder  of  the  journal  (for  which  the  editor  is  alone  responsible)  will  contain 
a  record  of  all  advances  in  analytical  chemistry,  whether  British  or  foreign,  which  the 
editor  can  collect,  and  in  this  department  he  will  be  assisted  by  a  stafp  of  foreign 
correspondents.  The  usual  system  of  not  quoting  from  the  other  home  chemical 
papers  will  not  be  followed,  but  anything  interesting  will  be  duly  recorded,  even  if 
not  contributed  directly  to  our  columns,  as  we  consider  that  such  petty  jealousy  is 
altogether  unworthy  of  the  scientific  press.  The  matter  will  be  arranged  under  the 
following  heads: — 

(a)  Monthly  record  of  Analytical  Researches  into  Food. 

{b)  Monthly  record  of  Analytical  Researches  into  Drugs. 

(tf)  Monthly  record  of  General  Researches  in  Analytical  Chemistry. 

Following  the  strictly  chemical  portion  of  the  paper,  will  be  f oimd  reviews  of  all  such 
new  works  in  Chemistry,  or  the  allied  sciences,  as  may  be  submitted  by  the  authors  or 
publishers.  Particular  attention  will  be  paid  to  this  department,  a  just  opinion  being 
earnestly  sought  after  without  fear  or  favour,  and  no  undue  delay  will  occur  in  the 
appearance  of  reviews.  A  new  feature  of  the  journal  will  then  be  introduced,  which  has 
been  decided  upon  after  much  careful  consideration,  viz.,  an  occasional  record  of  advances 
or  novelties  in -the  preparation  of  food  and  drugs.  Public  analysts,  and  our  readers 
generally,  who  are  specially  interested  in  the  subject  of  food,  require  of  all  men  to  be 
placed  4iu  courant  with  what  is  going  on  in  this  respect,  and  special  articles  submitted 
by  the  proprietors  will  be  referred  to  imder  this  heading.  Lastly,  the  journal  will 
contain  such  legal  reports  as  contain  any  novel  point  in  the  working  of  the  Sale  of 
Food  and  Drugs  Act. 

Original  articles  by  gentlemen,  not  members  of  the  Sociot}%  will  be  paid  for  at  a 
liberal  rate  of  remuneration,  to  be  ascertained  on  application  to  tlje  Editorial  Depart- 
ment, and  members  of  the  Society  contributing  papers  will  have  a  certain  number  of 
AxAJLYQTS  posted  free  to  such  lists  of  friends  as  they  may  send  in,  according  to  the  length 
of  the  artide,  and  on  this  point  information  may  also  be  had  on  application  as  above. 
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PROCEEDINGS  OP  THE  SOCIETY  OP  PUBLIC  ANALYSTS. 
An  ordinary  meeting  of  this  Society  was  held  on  Wednesday,  the  19th  Noyember,  at 
Burlington  House,  Piccadilly.     The  chair  was  taken  by  Mr.  C.  Heisch,  who  said  : — 

Gentlemen, — ^It  is  my  painful  duty  to  take  the  chair  this  evening.  I  say  painful, 
for  a  reason  which  you  all  know.  Since  our  last  meeting  we  have  lost,  not  only  our 
president,  but  one  who  was,  to  a  great  extent,  the  backbone  of  our  Society.  My  friend, 
Mr.  Wigner,  was,  as  you  know,  one  of  the  first  to  begin  the  movements  for  the  forma- 
tion of  this  Society.  He  was,  in  conjunction  with  myself,  one  of  the  first  secretaries, 
and  we  all  know  for  how  many  years  he  conducted  the  business  of  this  Society  in  an 
active  manner,  and  in  such  a  way  as  to  put  the  Society  in  the  position  which  it  now 
holds.  In  every  respect,  whilst  secretary,  Mr.  Wigner  performed  an  amount  of  work 
which  very  few  men  would  have  undertaken,  and  I  am  quite  sure  that  we  must  all  deeply 
deplore  the  loss  of  such  a  man.  His  death  will  be  a  great  loss,  not  only  to  this  Society, 
hut  to  chemistry  in  general.  To  those  who,  like  myself,  were  intimately  acquainted 
with  him,  it  is  a  worse  loss  than  this.  Although  there  were  occasionally  little  asperities 
in  his  manner,  I  fearlessly  say  that  there  was  no  man  who  would  be  a  better  friend 
than  our  late  president  when  you  once  came  to  know  him.  It  is  with  very  deep  regret 
that  I  find  myself  called  upon  to  take  the  chair  to-night,  and  I  cannot  refrain  from 
making  these  few  brief  remarks  upon  our  late  president. 

The  minutes  of  the  country  meeting  on  16th  August  were  read  and  confirmed. 

The  following  gentlemen  were  ballotted  for  and  declared  duly  elected : — 

Members :— Dr.  C.  W.  Cresson,  Chemist  to  the  Board  of  Health,  Philadelphia ;  P. 
Scudder,  Analytical  Chemist,  Normanton. 

Associate : — W.  Beam,  Assistant  to  Dr.  Cresson,  Philadelphia. 

The  following  gentlemen  were  proposed  for  election,  and  will  be  balloted  for  at 
the  next  meeting : — 

Members :— D.  A.  Sutherland,  H.  P.  Cheshire,  Sandford  Moore,  R.  C.  Woodcock. 

Associate: — J.  K.  Col  well. 

The  following  papers  were  then  read  and  discussed : — 

**  On  some  Analyses  of  Ginger,"  by  W.  C.  Young,  P.C.S.,  P.I.C. 

*'  On  recent  legislation  on  Adulteration  in  the  United  States  of  America,"  and 

**  On  the  Analysis  of  Cheese,"  by  Dr.  Muter,  F.C.S.,  P.I.C. 

**  On  Artificial  Pat  Cheese,"  by  Dr.  P.  Yieth,  P.C.S.,  P.I.C. 

Owing  to  the  lateness  of  the  hour  the  other  two  papers  on  the  agenda  were  post- 
poned until  the  next  meeting. 

The  next  meeting  of  ike  Society  of  Public  Analysts  will  be  held  at  Burlington 
House  on  Wednesday,  the  17th  December  next. 


SOME    ANALYSES    OP    GINGER. 

By  W.  C.  Young,  P.I.C,  P.C.S. 

£ead  before  the  Society  at  the  ^neeting  on  19M  Novemhefy  1884. 

These  analyses  were  made  in  the  hope  that  some  data  would  be  found  which  would 

enable  Analysts  to  distinguish  between  genuine  ground  ginger  and  that  to  which 
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exhausted  ginger  had  been  added.      As  will  be  seen  by  the  results  my  hope  was  not 
realised,  the  constitution  of  the  various  samples  being  so  widely  different. 

The  samples  were  all  well  autheuticated,  and  with  the  exception  of  those  from 
Malabar  and  Bengal,  were  decorticated  and  bleached. 

The  aqueous  and  alcoholic  extractions  were  determined  from  a  2  per  cent,  and  5 
per  cent,  decoction  respectively,  both  being  digested  for  an  hour  under  a  vertical  con- 
denser, allowed  to  cool  and  settle,  the  clear  decoction  then  s^'phoned  off  and  used 
without  filtration. 

The  cellulose  was  obtained  by  digestion,  under  a  vertical  condenser,  of  50  grains  of 
the  sample,  first  in  16  ounces  of  5  per  cent,  sulphuric  acid,  then  in  12  ounces  of  10 
per  cent,  potash,  and  finally  in  water.  Each  digestion  occupied  about  twenty  minutes, 
the  residue  being  finally  collected  on  a  filter,  and  thoroughly  washed,  dried,  and 
weighed,  then  burnt,  and  the  ash  extracted. 


African  1. 

African  2. 

Cochin. 

Japan. 

Malabar. 

Bengal. 

Moisture  (Loss  at 
100^0.)  .. 

15-8 

14-5 

'     15 

15-2 

15-2 

10-2 

20-50 

Ash 

3-4 

4-3 

5-4 

5-8 

8-0 

3-4 

4-75 

Ash    insoluble   in 
H2O 

1-34 

1-58 

1-22 

3-28 

5-82 

1-6 

2-36 

Ash  soluble  in  H^O 

206 

2-72 

418 

2-52 

218 

1-8 

2-39 

Aqueousextraction 
(from  27^  decoc- 
tion) 

24-8 

52-2 

55-7 

351 

34-3 

301 

51-4 

• 

Mucilage     . . 

180 

— 

32-3 

21*8 

19-4 

22-4 

411 

Alcoholic    extrac-  \ 
tion  (from   5*/^ 
decoction)            ) 

8-5 

15-7 

6-5 

12-5 

8-3 

41 

4-3 

Besin 

2-2 

— 

0-25 

4-5 

2-8 

1-7 

0-84 

Cellulose     . . 

51 

— 

31 

90 

4-6 

1-7 

4-9 

DISCUSSION. 
After  a  few  remarks  by  the  chairman  thanking  the  author  for  his  communication 
this  paper  passed  without  discussion. 
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NOTE    ON   THE   ADULTERATION   LAWS   IN    THE   UNITED    STATES  OF 

AMERICA. 
By  John  Mtjteb,  Ph.D.,  F.I.C. 
{Bead  before  tM  Society  at  the  Meeting  on  \^th  November^  1884.) 
I  HAVE  received  a  copy  of  the  statutes  tliat  the  legislature  of  the  State  of  Massachusetts 
has  just  passed  with  reference  to  the  adulteration  of  food  and  drugs,  and  I  proceed  to 
lay  an  abstract  of  the  same  before  the  Society,  so  that  its  members  may  contrast  them 
with  the  law  under  which  we  are  compelled  to  act  in  this  country. 

First y  as  to  the  Adulttration  of  Food, — The  State  Board  of  Health  are  empowered  to 
expend,  annually,  an  amount  not  exceeding  ten  thousand  dollars,  for  the  purpose  of 
carrying  out  the  provisions  of  this  Act,  provided  that  not  less  than  three-fifths  is 
expended  for  the  enforcement  of  the  laws  against  the  adulteration  of  milk  and  milk 
products.  Every  person  selling  milk  must  be  licensed,  and  his  name,  the  number  of 
his  license,  and  his  place  of  business,  must  be  placed  on  eaoh  side  of  the  conveyance 
used  by  him,  or  his  servant,  in  the  sale  of  milk.  If  any  part  of  the  cream  has  been 
removed,  the  words  '*  skimmed  milk  "  must  be  distinctly  marked  in  letters  not  less  than 
one  inch  in  length  on  the  outside  of  the  vessel.  Mixtures  made  .in  imitation  or 
semblance  of  butter  must  be  labelled  **  imitation  butter,"  or  **  oleomargarine,"  and  those 
made  in  imitation  of  cheese  must  be  marked  "  imitation  cheese,"  in  bold  Roman  type,  of 
not  less  than  one  half -inch  in  length. 

Milk,  shown  by  analysis  to  contain  more  than  eighty-seven  per  cent,  of  watery  fluid, 
or  to  contain  less  than  thirteen  per  cent,  of  milk  solids,  is  deemed  to  be  adulterated. 
The  terms  *^ butter"  and  *'  cheese  "  mean  the  products  usually  known  by  those  names, 
and  are  manufactured  exclusively  from  milk  or  cream,  with  salt  and  rennet,  and  with  or 
without  colouring  matter. 

The  general  provisions  for  other  articles  of  food  run  as  follows : — (1.)  If  any 
substance  or  substances  have  been  mixed  with  any  article  of  food,  so  as  to  reduce,  or 
lower,  or  injuriously  affect  its  quality  or  strength;  (2.)  If  any  inferior  substance  or 
substances  have  been  substituted  wholly,  or  in  part,  for  it ;  (3.)  If  it  is  in  imitation  of, 
or  is  sold  under  the  name  of,  another  article ;  (4.)  If  it  consists  wholly,  or  in  part,  of 
a  diseased,  decomposed,  putrid,  or  rotten  animal  or  vegetable  substance,  whether  it  is 
manufactured  or  not,  or,  in  the  case  of  milk,  if  it  is  the  produce  of  a  diseased  animal ; 
(5.)  If  any  valuable  constituent  has  been  wholly,  or  in  part,  abstracted  from  it ;  (6.)  If 
it  is  colom-ed,  coated,  polished,  or  powdered,  whereby  damage  is  concealed,  or  if  it  is  made 
to  appear  more  valuable  than  it  really  is ;  (7.)  If  it  contains  any  added  poisonous 
ingredient  wliich  may  render  it  injurious  to  the  health  of  a  person  consuming  it ;  the 
article  shall  be  deemed  to  be  adulterated. 

Both  the  manufacturer  and  seller  of  any  beverage  adulterated  with  Indian  cockle, 
vitriol,  grains  of  paradise,  opium,  alum,  capsicimi,  coperas,  laurel  water,  logwood, 
BrazU  wood,  cochineal,  sugar  of  lead,  or  any  other  substance  which  is  poisonous  or 
injurious  to  health,  are  subjected  to  very  heavy  penalties. 

Second y  as  to  the  Adulteration  of  Drugs. — ^The  Act  says  : — (1)  '*If  when  sold  under  or 
by  a  name  recognised  in  the  United  States  Pharmacopoeia,  it  differs  from  the  standard 
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of  strength,  quality,  or  purity  laid  down  therein,  unlesa  the  order  calls  for  an  article 
inferior  to  such  standard,  or  unless  such  difference  is  made  known  or  so  appears  to  the 
purchaser  at  the  time  of  such  sale ;  (2)  If  when  sold  under  or  by  a  name  not  recognised 
by  the  U.S.P.,  but  which  is  found  in  some  other  Pharmacopcsia,  or  other  standard 
work  on  materia  medica,  it  differs  materially  in  strength,  quality,  or  purity  laid  down  in 
such  work ;  (3).  If  its  strength  or  purity  falls  below  the  professed  standard  under 
which  it  is  sold ;  they  shall  be  deemed  to  be  adulterated." 

The  penalties  for  infringement  of  the  provisions  of  tlie  Act  range  from  a  fine  of 
thirty  dollars  to  an  imprisonment  for  three  years. 

The  expense  of  the  analysis  is  not  to  exceed  twenty  dollars  (say  £4)  in  any  one 
case,  and  may  be  included  in  the  cost  of  the  prosecution. 

The  analyst  is  to  divide  each  article  and  retain  one  half  sealed  up,  which  he  must 
deliver  on  application  to  the  defendant  or  his  attorney  in  case  of  prosecution. 

All  this  reads  very  nicely  on  paper,  but  in  each  of  the  sections  providing  for 
penalties  the  word  '' knowingly"  occurs,  and  unless  the  American  attorneys  are  less 
'*  cute  "  than  they  are  taken  for,  it  should  prove  ^s  fatal  to  successful  prosecution  as  it 
did  with  us  under  the  old  Act  of  1872.  The  chief  point  of  interest  to  us  as  a  Society  is 
the  milk  standard,  and  it  is  a  question  whether  the  simple  method  of  requiring  so 
much  total  milk  solids  is  after  all  not  the  simplest  plan.  American  milk  must,  however, 
be  much  richer  than  that  currently  considered  as  a  fair  average  in  this  country. 


DISCUSSION. 
Db.  Dufbe  said  they  were  much  obliged  to  Dr.  Muter  for  bringing  this  before  them ;  it 
was  always  well  to  learn  what  other  countries  were  doing.  He  quite  agreed  with  the 
proposal  that  if  any  standard  was  to  be  laid  down  for  milk,  it  shoiild  be  a  total  solid 
standard,  irrespective  of  solids  not  fat.  It  was  merely  a  matter  of  indifference  to  the 
man  who  bought  the  milk  whether  he  got  3  per  cent,  of  fat  and  10  per  cent,  solids  not 
fat,  or  4  per  cent,  of  fat  and  9  per  cent,  of  solids  not  fat^  though  the  probability  was 
that  he  might  be  better  satisfied  with  the  former.  No  doubt  13  per  cent  would  bo  too 
high,  but  he  thought  about  12*5  might  not  bo  far  wrong.  Ho  was  quite  convinced  that 
if  some  standard,  be  it  12  or  12-6,  were  adopted,  all  difficulties  would  vanish,  and  there 
would  then  be  practically  no  difference  between  analysts.  With  regard  to  drugs,  ho 
might  perhaps  lay  claim  to  the  definition  as  his  own.  He  was  the  one  who  laid  it  down 
years  ago,  and  it  was  almost  exactly  in  the  words  in  which  he  put  it  before  the 
Committee  of  the  Society,  which  was  appointed  many  years  ago  to  act  in  tho  matter  of 
drugs.  He  should  like  to  jmtin  his  strongest^protest  against  the  joko  interpolated  while 
reading  the  paper,  about  the  American  chemists  being  able  to  make  a  nicer  analysis  for 
four  guineas  than  they  could  for  10s.  6d.  (Laughter.)  He  must  say  he  did  not  think  it  a 
laughing  matter.  He  remembered  some  years  ago  a  case  of  adulteration  of  bread, 
where  a  man  had  certified  the  bread  to  be  pure,  and  when  it  was  found  by  another 
analyst  to  contain  alum,  he  said,  **  Of  course,  1  only  got  lOs.  for  the  analysis ;  and  if 
I  had  had  more  I  shotdd  have  foimd  out  that  there  was  alum  in  the  bread."    He  (Dr. 
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Dupre)  could  not  insist  upon  it  too  strongly,  especially  in  the  presence  of  the  younger 
members  of  the  profession,  that  if  they  took  an  analysis  in  hand  at  all,  they  shotdd  do 
it  as  well  as  they  could,  whether  they  received  one  guinea  or  ten  guineas  for  it.  If 
they  could  not  do  it  for  one  guinea,  let  them  decline  it ;  but  if  they  did  it,  thea  let 
them  do  it  accurately. 

Mr.  Hehner  said  there  was  one  clause  he  should  like  to  see  adopted  in  England — 
and  that  was,  the  division  of  samples  by  the  Analysts.  It  was  an  exceedinglj 
painful  matter  that  the  reputation  of  the  Analysts  should  be  placed  at  the  mercy  of  the 
Inspectors.  There  were  many  cases  of  this  sort.  Quite  lately  they  had  a  very  striking 
case,  where  Mr.  Allen  found  a  very  large  quantity  of  lead  in  a  sample  of  lemonade ; 
whereas  in  the  duplicate  sample  there  was  none.  This  duplicate  sample  had 
not  been  divided,  but  was  a  whole  bottle;  and  the  newspapers  of  course, 
spoke  of  the  incompetence  of  the  Analyst.  There  shoidd  not  be  any  possibility 
of  this  occurring.  Every  sample  should  be  divided  in  the  presence  of  the  Analyst, 
and  if  the  Analyst  were  present  he  woidd  say : — "I  don't  want  another  bottle  or  a 
a  whole  loaf.  I  want  part  of  yours.''  He  had  often  had  a  whole  loaf  brought  to  him, 
and  he  always  felt  that  his  reputation  was  more  or  less  in  the  hands  of  the  baker.  He 
should  be  exceedingly  sorry  if  Analysts  were  made  judges  of  diseased  or  decomposed 
articles.  If  they  did  so  they  would  usurp  the  function  which  at  present  belonged  to  the 
Medical  Officer  of  Health,  and  Analysts  were  not  comjJetent  to  do  that.  He  should  also 
like  to  see  a  standard  fixed  for  milk,  but  13  per  cent,  solids  would  be  quite  out  of  the 
question,  11-5  or  12  would  be  about  it. 

Dr.  Wynter  Blyth  said  in  criticising  that  Act  one  saw  that  there  were  some 
things  very  good  and  a  distinct  improvement  upon  otit  own  Act,  and  other 
things  distinctly  retrograde.  One  improvement  certainly  was  including  the 
costs  of  the  toalysis  in  the  fine.  That  would  probably  have  a  very  good 
effect  if  introduced  into  our  own  law,  because,  at  the  present  time,  the  fines 
were  very  inadequate  indeed.  Latterly  certain  liondon  magistrates  had  commenced 
to  raise  the  fines,  but  still  they  were  seldom  commensurate  with  the  adulteration. 
That  part  of  the  Act  as  to  milk  was  certainly  good.  Of  course  the  standard  solids  was 
certainly  high,  a  legal  standard  of  12  would  be  quite  sufficient ;  but,  if  they  had  a  legal 
limit  fixed,  it  would  be  more  simple,  and  would  work  very  well,  to  place  it  simply  on 
the  total  solids  and  not  on  any  other  constituent  of  the  milk.  It  would  be  found  that  the 
total  solids  in  duplicate  analyses  fairly  agreed,  the  differences  at  present  found,  partly 
arising  from  the  various  processes  still  in  existence,  and  partly  from  difference  in  the 
manipulation.  Another  retrograde  movement  was  the  adulteration  of  liquors ;  there 
were  only  five  out  of  the  ten  substitutes  mentioned  which  were  called  poisonous  (exclud- 
ing alum)  which  might  be  really  so.  Even  laurel  water  was  used  as  a  harmless  flavour* 
ing  agent,  and  it  depended  upon  the  quantity,  whether  that  was  poisonous ;  cochineal 
was  used  in  temperance  drinks,  and  was  not  poisonous.  He  could  not  conceive  how  it 
was  tha^  in  this  19th  century,  these  harmless  substances  could  have  crept  into  an  Act 
of  that  Jynd.  The  Analyst  was  to  return  half  the  sample  to  the  Attormy  ;  this  would  act 
seriously  in  this  country,  and  ho  did  not  suppose  i)ooplo  were  more  honest  in  America. 
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About  two  years  ago  he  had  a  sample  of  butter  substituted  for  the  one  originally 
analysed,  although  the  fraud  was  detected,  and  the  man  heavily  fined ;  but  that  sort  of 
thing  often  occurred,  and  the  Analyst  was  blamed  im justly. 

Mr.  Heisch  concurred  on  the  point  that  it  would  be  very  much  better  for  the 
Analyst  to  be  present  at  the  division  of  the  sample.  Analysts  used  to  divide  the 
samples,  as  they  might,  perhaps,  remember.  From  the  manner  in  which  samples 
brought  to  him  were  frequently  sealed,  he  had  a  very  strong  feeling  that  if  a  man 
knowingly  sold  an  adulterated  article,  the  probability  was  that  the  sample  left  with  him 
would  be  altered.  It  was  not  at  all  an  easy  thing  to  seal  up  a  sample  so  that  it 
should  not  be  tampered  with,  and  inspectors  are  not  cautious  in  their  proceedings, 
especially  when  taking  a  milk  sample  in  the  open  air — imless  they  get  into  a  quiet 
place. 

Mr.  Hehner  said  that  in  the  case  of  the  butter  referred  to  by  Dr.  Blyth,  the 
sample  was  sealed  up  in  such  a  way  that  there  was  no  difficidty  whatever  in  slipping 
a  piece  of  genuine  butter  in. 

Dr.  Dupre  recalled  the  fact  that  in  the  first  sample  ever  referred  to  Somerset 
House  the  magistrate  said  he  was  bound  by  their  decision.  It  was  evidently  a  case  of  a 
substituted  sample.  Dr.  Muter  and  Mr.  Wigner  had  portions,  and  they  all  agreed 
that  it  was  adidterated,  and  yet  Somerset  House  found  theirs  to  be  genuine. 

Dr.  Yieth  said  that  he  knew  very  well  that  his  Company  had  a  great  deal  of 
milk  with  as  much  solids  as  13  per  cent.,  but  not  all  the  year.  They  had  between 
900  and  1,000  samples  a  month,  and  often  averaged  total  solids  of  13'8.  The  worst 
milk  was  13-08;  the  March  and  April  average  was  only  12*7  and  12*8,  and  sometimes 
it  came  down  to  12. 

Mr.  Stewart  said  that  he  remembered  a  case,  a  good  many  years  ago,  where  a  milk, 
which  they  had  certified  to  be  adulterated,  was  forwarded  to  another  Analyst.  Their 
sample  was  9'8  total  solids,  and  the  other  was  13.  They  communicated  with  the  other 
Analyst,  who  examined  the  bottle  which  had  contained  the  milk  submitted  to  him,  and, 
holding  it  up  to  the  light,  he  saw  another  figure  on  the  label.  He  took  off  the  label, 
atid  found  another  label  under  it.  When  they  examined  their  sample  with  this  other 
label,  they  found  it  closely  agreed  with  the  milk  submitted  to  the  other  Analyst.  They 
afterwards  found  that  the  vendor  of  their  milk,  who  lived  in  the  same  street  as  another 
milkman  whose  milk  had  been  sampled,  had  taken  the  label  off  his  own  sample  and 
gummed  it  on  the  other  milkman's.  He  did  not  have  the  gumption  to  take  the  old 
label  off,  but  actually  stuck  the  new  one  over  it,  and  then  sent  that  sample  to  the  other 
Analyst.  He  (Mr.  Stewart)  also  had  a  sample  of  coffee  tied  up  in  a  bag  and  sealed, 
and,  by  a  little  manipidation,  he  slipped  the  tape  off,  took  out  the  sample,  and  put  in  a 
new  one,  and  fastened  it  up  again  without  breaking  the  seal.  With  butters,  if  the 
Inspectors  do  not  take  the  precaution  when  they  put  them  in  bottles  to  wipe  the  grease 
carefully  off  the  neck,  the  cork  will  come  out  easily.  In  some  cases  Inspectors  had  a 
small  crowd  roimd  them,  and  then  it  was  not  very  easy  to  seal  up  samples  carefully. 
With  reference  to  divisions  by  the  Analyst,  or  in  the  presence  of  the  vendor,  the  old 
Act  put  everything  in  the  hands  of  the  Analyst.    Now  it  has  to  be  divided  in  the 
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presence  of  the  vendor.  It  seemed  to  him  that  the  vendor  might  object  to  the  sample 
being  divided  out  of  his  sight  just  as  much  ah  the  Analyst.  The  more  reasonable  thing 
would  be  for  the  Analyst  to  follow  the  Inspector  into  every  shop,  or  for  the  vendor  to  go 
to  the  laboratory  and  see  the  sample  divided ;  and  that  was  impossible.  Inspectors  were 
generally  honest ,  and  it  was  pretty  safe  to  leave  it  to  them.  He  did  not  think  that  any 
other  plan  would  be  possible,  and  they  would  have  the  trade  complaining  still  more. 
As  to  the  American  style  of  the  Analyst  dividing  the  sample  and  sending  it  to  thevendor, 
he  thought  the  way  woidd  be  for  the  Analyst  to  divide  it  and  send  it  to  another  Analyst. 
With  regard  to  what  Dr.  Dupr6  had  said  as  to  an  Analyst  doing  as  good  an  analysis 
for  10s.  as  for  ten  guineas,  that  was  very  pretty  in  theory,  but  not  in  practice.  He  did 
not  think  they  coidd  subscribe  to  that.  Take  a  water  analysis,  for  instance.  Would 
Dr.  Dupre  cai'e  to  make  a  complete  mineral  analysis,  with  combustion,  albuminoid 
ammonia,  and  soon,  for  10s.? 

Dr.  Dupre  said  he  certainly'  gave  the  Analyst  an  alternative  plan,  and  if  anyone 
came  and  asked  him  to  make  a  water  analysis  for  lOs.  ho  should  show  him  the  door. 

Mr.  Ashby  said  that  sealing  was  not  necessary.  **  Sealed,  or  otherwise  secured," 
were  the  words  of  the  Act.  For  years  past  he  had  induced  Inspectors  to  do  away 
with  seals,  they  simply  provided  themselves  with  lined  envelopes,  generally  inscribed 
with  the  borough  arms,  and  the  bottle  of  milk  or  butter  or  other  sample  was  put 
inside,  and  the  Inspector  wrote  his  signature  with  an  aniline  pencil  across  the  junction 
of  the  flap  with  the  envelope.  Ho  always  insisted  on  the  use  of  these  envelopes,  and 
never  had  any  difficulty  with  them ;  they  even  had  envelopes  large  enough  for  loaves 
and  samples  of  water. 

Dr.  Muter,  in  closing  the  discussion,  said  that  nearly  every  analyst  had  met  with 
instances  of  changed  samples,  but  his  had  been  by  the  vendors  only.  Ho  had  a  milk 
case  now  pending,  his  sample  containing  under  10  per  cent.^solids,  and  the  other  sample 
nearly  18  per  cent. 

CONCLTJSION  OF  THE  PROCEEDINGS  OF  THE  SoOIBTY  OF  PuBLIC  ANALYSTS. 


MONTHLY  EECORD  OP  ANALYTICAL  RESEARCHES  INTO  FOOD. 
We  are  indebted  to  the  entei-prise  of  the  American  Grocer  Publishing  Association  for 
a  very  long  series  of  analysis  of  Tea,  by  J.  P.  Geisler,  of  which  the  following  is  an 
abBti*act : — 

Taking  the  average  of  6  analyses  of  Indian  tea  we  find : — 


Max. 

Min. 

Average. 

Moisture        •  • 

6-19 

5-56 

5-81 

Half -hour  Extract   .. 

39-66 

87-80 

38-77 

Total  Extract 

45-64 

41-32 

42-94 

Insoluble  leaf 

6307 

48-63 

61-24 

Tannin 

18-86 

1304 

14-87 

Theine 

3-30 

1-80 

2-70 

Solable  ash 

3-68 

3-24 

3-52 

Insoluble  ash 

2-22 

1-93 

2-12 

Ash  insol.  in  HCl  . . 

-296 

•137       . 
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The  average  of  thirteen  yarieties  of 

'  Oolong  tea  yielded 

■ 

Max. 

Min. 

Average. 

Moisture 

6-88 

5-09         „           5-89 

Half -hour  Extract   .. 

44-02 

34-10 

37-88 

Total  Extract 

48-87 

40-60 

43-32 

» 

Infioluble  leaf 

53-15 

44-80 

60-70 

Taxmin 

20-07 

11-93 

16-38 

Thdne 

8-60 

..      .    1-15 

2-32 

Soluble  aah 

3-71 

..      *    2-60 

3-20 

Insoluble  ash 

3-17 

1-84 

2-68 

Ash  insol.  in  HCi     .. 

•838 

•266       . 

-507 

The  average  of  eleven  samples  of  Congou  showed 

: — 

Max. 

Min. 

Average. 

Moisture 

9-15 

7-65 

8-37 

Half -hour  Extract  .. 

32-14 

28-48 

28-40 

Total  Extract 

37-06 

27-48 

34-35 

Insoluble  leaf 

63-85 

64-50 

67-20 

13-89 

8-44 

11-54 

Theine           

2-87 

1-70 

2.37 

Soluble  ash 

3-52 

2-28 

3-06 

Insoluble  ash            . . 

3-86 

1-90 

2-68 

Ash  insol.  in  HCI     . . 

1-31 

-32 

•425 

The  ^' half -hour  extract "  is  the  result  of  boiling  the  tea  for  half  an  hour  in  100 
parts  of  distilled  water,  and  is,  in  the  author's  opinion,  a  better  index  of  the  quality  of 
the  tea  than  the  ordinary  total  extract.  The  rest  of  the  paper  is  devoted  to  the  compari- 
son of  the  results  of  chemical  analysis  with  commercial  value,  and  it  is  shown  that, 
although  no  absolutely  unimpeachable  ratio  exists  between  them,  yet  the  nearest 
results  are  got  by  infusing  the  tea  for  ten  minutes,  under  fixed  conditions,  with  100  parts 
of  boiling  distilled  water.  Tables  of  the  results  so  obtained  are  given,  but  as  they  are 
too  long  for  abstraction,  the  reader  is  referred  to  the  original  article  in  the 
Ameriean  Grocer, 


In  the  Arehiv,  der  Pharmacie  there  is  a  long  paper  on  the  ^*  Examination  of  Food,  &o.^ 
containing  Arsenic,'*  by  H.  Beckurts.* 

It  is  an  exhaustive  and  critical  study  of  the  difirerent  methods  for  the  detection  and 
estimation  of  arsenic  in  food  and  other  organic  substances. 

The  author  regards  Fresenius  and  Babo's  method  for  the  separation  of  arsenic 
from  accompanying  organic  matter,  by  destroying  the  latter  with  hydrochloric  acid  and 
potassium  chlorate,  as  inconvenient,  and  to  be  avoided.  Wohler  and  Sieboldt's  method 
is  looked  upon  with  more  favour.  In  this  method  the  substance  is  heated  with  an  equal 
weight  of  nitric  acid  in  a  porcelain  dish,  neutralised  with  pure  potash,  and,  after  the 
addition  of  potassium  nitrate,  evaporated  to  dryness,  and  ignited.  The  arseniate  thus 
formed,  is  dissolved  out  by  water.  Before  testing  the  solution,  however,  in  Marsh' s 
apparatus,  the  nitrates  and  nitrites  must  be  removed  by  evaporation  with  sulphuric 
acid. 

♦  4reh%v  (ler  PhitrmacU.     3*«  Reihe,  Bd.  22,  Hft.  17,  p.  653. 


222  THE  ANALYST. 


In  criticising  Schneider  and  Fyfe's  method,  in  which  the  arsenic  is  distilled  out  as 
arsenious  chloride,  by  slowly  adding  sulphuric  add  to  a  mixture  of  the  substance  to  be 
examined  with  common  salt,  the  author  remarks  that,  of  all  the  arsenic  compounds,  only 
arsenious  acid  is  easily  converted  into  arsenious  chloride. 

The  author  then  gives  his  and  Herr  Pehut's  researches,  on  a  method  by  which 
arsenic  compounds  in  organic  substances  can  easily  be  determined.  The  substance  to 
be  examined  is  stirred  up  with  hydrochloric  acid  (20-25  per  cent.),  free  from  arsenic, 
mixed  with  about  20  grms.  of  a  4  per  cent,  solution  of  ferrous  chloride,  and  the  mixture 
distilled  from  a  large  tubulated  retort,  the  neck  of  which  is  directed  upwards,  and  con- 
nected with  a  Liebig's  condensor.  One-third  is  distilled  at  the  rate  of  about  3  c.c.  per 
minute.  If  the  amount  of  arsenic  present  be  not  great,  the  whole  of  it  will  be  in  the 
first  distillate.  If  larger  quantities  be  present,  the  operation  must,  after  the  addition  of 
another  100  c.c.  of  hydrochloric  acid,  be  repeated.  As  ferrous  chloride,  according  to 
Fischer,  effectually  prevents  the  volatilization  of  mercury,  antimony,  and  tin  in  hydro- 
chloric acid  solution,  there  is  no  fear  of  antimony  and  tin  chloride  being  found  in  the 
distillate.  The  latter,  after  dilution,  can  be  tested  directly  with  Marsh's  apparatus. 
For  quantitative  determination  the  arsenic  may  be  precipitated  as  sulphide  by  sulphu- 
retted hydrogen,  or,  after  oxydation,  and  the  removal  of  the  excess  of  hydrochloric  acid, 
as  ammonium-magnesium,  arseniate,  or,  finally,  volumetrically,  by  titration  with  a 
standard  iodine  solution  (Yioo  N.)  In  this  method  the  arsenic  present  as  arsenious  and 
arsenic  acids  distils  over.  Arsenioua  sulphide,  which  is  often  formed  in  putrefying  organic 
matter  containing  arsenic,  is  also  decomposed  by  the  distillation. 

From  the  author's  quantitative  experiments,  the  following  have  been  sebcted : — 

1.  Arsenic  Present  as  Arsenious  Acid, — 75  grms.  of  meat  were  mixed  with  250  grm. 
HCl,  '01  grm.  AsjOs  and  200  c.c.  4  per  cent,  solution  of  ferrous  chloride  and  distilled. 
The  arsenic  was  determined  in  the  distillate  as  magnesium-ammonium  arseniate  : 
•00968  grm.  AsaOg  was  found. 

2.  Arsenic  as  Arsenic  Acid. — 300  grms.  meat  containing  arsenic  acid  equal  to  '01 
grm.  AsjOj  were  mixed  with  20  grm.  4  per  cent.  FeCl^  and  HOI  100  c.c.  distilled  gave 
•00985  grm.  AsjOj. 

3.  Arsenious  sulphide  was  mixed  with  meat,  and  distilled  as  above.  42  per  cent. 
AsjSa  was  recovered  from  the  distillate. 

4.  Metallic  arsenic  can  also  be  easily  detected  even  when  not  at  all  oxijdiud. 


MONTHLY  EECOED  OF  ANALYTICAL  EESEARCHE8  INTO  DRUGS. 
At  a  recent  meeting  of  the  Pharmaceutical  Society,  Dr.  John  C.  Thresh  made  a 
communication,  on  the  Proximate  Constituents  of  Hedychium  Spicatum,  of  which 
the  following  extract  embraces  the  chief  points  of  chemical  interest.  Preliminary 
trials  showed  that  the  best  solvent  of  the  active  principle  was  petroleum  ether,  the 
extract  from  this  menstruum  yielding  a  crop  of  crystal  which  when  purified  were  found 
to  be  tabular,  colourless  and  odourless,  soluble  in  petroleum  ether,  ether,  alooliol, 
chloroform  and  benzol.  Insoluble  in  diluted  solutions  of  potash,  soda  or  ammonia. 
Sulphuric  acid  dissolved Jt  in  the  cold  without  production  of  colour,  but  if  heated  the 
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solution  became  purple  red.  The  alcoholic  solution  was  neutral  in  reaction,  not 
coloured  by  ferric  chloride  or  precipitated  by  basic  lead  acetate.  It  did  not  reduce 
silver  salts.  Melting  point  49^0.  Mean  of  two  combustions  gave  0  69*73  per  cent., 
H  6*88  per  cent.,  agreeing  with  formula  CuHuOs. 

By  treatment  with  caustic  potash,  the  crystals  yielded  ethyl  alcohol,  and  an  acid 
yielding  upon  combustion  C  67-63  per  cent.,  and  H  5*69  per  cent.  The  silver  salt  gave 
87*55  per  cent.,  metal.  The  acid  therefore  had  formula  CioH,oOs,  and  the  crystalline 
principle  C2HJC10H9O3.  Upon*  oxidation  with  dilute  nitric  acid,  anisic  acid  was 
produced  in  abundance.  The  acid  therefore  is  methyl  paraoxyphenylacrylic,  an  acid 
obtained  synthetically  by  Perkin,  by  the  action  of  acetic  anhydride  on  anisic  aldehyde 
in  presence  of  sodium  acetate. 

The  UnoryBtallimhU  Portion  of  the  Petroleum  MJter  Residue, — ^This  was  found  to 
consist  of  the  odorous  principle,  a  fixed  oil  and  a  very  considerable  proportion  of 
ethylmethylparacoumarate,  the  latter  doubtless  prevented  from  crystallizing  by  the 
presence  of  the  former.  Upon  saponification  of  the  mixture  with  alcoholic  potash,  two 
crystalline  acids  were  obtained,  the  methylparacoumaric  and  another,  apparently  a  fatty 
neid.  This  latter  was  totally  insoluble  iu  boiling  water,  but  crystallizable  from  alcohol. 
The  quantity  obtained  did  not  enable  me  to  identify  it  with  certainty,  and  its  further 
exaiiination  is  reserved  for  the  immediate  future. 

The  odorous  principle  evidently  exists  in  the  rhizome  in  very  minute  proportion, 
and  to  isolate  it  in  a  state  of  purity  will  necessitate  working  on  a  much  larger  quantity 
of  material. 

A  very  minute  quantity  of  the  oily  fluid  above  mentioned  dropped  upon  the  clothes 
renders  them  highly  odorous  for  a  considerable  length  of  time,  or  if  exposed  causes  a 
large  room  to  be  pervaded  with  its  odour,  which  to  me  recalls  that  of  hyacinths. 
The  proximate  analysis  of  the  rhizome  gave  the  following  results  : — 
Soluble  in  petroleum  ether — 

Ethjlmethjlparaooumarate 3*0  )        ^.^ 

ilxed  oil  and  odorous  body 2-9  j         ^'^ 

Soluble  in  alcohol — 

Indif .  substance  ppt.  by  tannin  \  0.7 

Acid  resin,    &c.  . .  )        

Soluble  in  water — 

Glucoside  or  saccharine  matter  1-0 

Mucilage..  2'8 

Albuminoids,  organic  add,  &c.         1*9 

Starch 62-3 

Moisture         13*6 

Ash 4-6 

Celluloee,  &c 16*2 

100*0 

The  cod-liver  oil  supplied  to  the  European  markets  is  often  spurious,  being  either 
a  mixture  of  the  genuine  oil  with  seal  or  coalfish  oil,  or  else  simply  the  latter  oils,  alone 
or  mixed.    Japan  also  furnishes  the  market  with  so-called  cod-liver  oil. 

In  order  to  find,  if  possible,  a  test  for  pure  cod-liver  oil,  A.  Kremel  has  made 
extensive  experiments  with  oils  of   known  origin.    He  determined  specific  gravity, 
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amount  of  potash  necessary  for  saponification,  and  amount  of  iodine  solution  necessary  for 
iodizing  the  oil,  but  finally  came  to  the  conclusion  that  the  best  process  for  distinguishing 
the  pure  from  the  spurious  oils  may  be  based  upon  their  behaviour  with  fuming  nitric 
acid,  spec.  gr.  1-500,  as  follows: — 

Ten  to  fifteen  drops  of  the  respective  oils  are  poured  on  watch  glasses,  and  two  or 
three  drops  of  fuming  nitric  acid  are  slowly  run  in  from  the  side,  when  the  several  oils 
exhibit  the  following  appearances :  1.  Genuine  cod-liver  oil  (from  Gadus  Morrhua)  turns 
red  at  the  point  of  contact ;  when  afterwards  stirred  wijJi  a  glass  rod  it  becomes  fiery 
rose-red,  soon  passing  into  pure  lemon  yellow.  2.  Ooalfish  oil  (from  Gadus  Carhonarius) 
turns  intensely  hltte  at  the  point  of  contact ;  when  stirred  it  turns  brown,  and  remains  so 
for  two  or  three  hours,  when  it  finally  passes  likewise  into  a  more  or  less  pure  yellow. 
3.  Japanese  cod-liver  oil  behaves  like  the  preceding,  except  that  red  streaks  are  some- 
times observed  along  with  the  blue  ones,  on  the  addition  of  nitric  acid.  All  three 
varieties  likewise  yield  the  well-known  colour  reaction  for  biliary  acids  (with  sulphuric 
acid).  4.  Seal  oil,  treated  as  above  stated,  at  first  shows  no  change  of  colour,  and 
becomes  brown  only  after  some  time.  As  this  oil  is  not  a  liver  oil,  it,  of  course,  does 
not  give  the  reaction  for  biliary  acids. 

According  to  the  author,  this  reaction  for  the  spurious  oils  with  fuming  nitric  acid  is 
so  intense  and  characteristic,  that  admixtures  of  them  (of  not  less  than  about  twenty-five 
per  cent,  to  genuine  oil)  may  be  readily  detected.  Some  time  ago,  S.  G.  Bradford  recom- 
mended solution  of  subacetate  of  lead  as  a  test  for  cotton  oil  in  both  cod-liver  oil  and  in 
olive  oil,  by  producing  a  red  colour  when  the  former  oil  was  present.  Moreover,  a  mixture 
of  solution  of  subacetate  of  lead  with  cod-liver  oil  causes  saponification  at  once  when 
shaken  in  the  cold.  When  cotton-seed  or  any  other  oil  is  present,  this  saponification 
will  not  take  place,  no  matter  how  long  the  mixture  is  allowed  to  stand,  or  how  weU  it 
is  shaken. 

The  strength  of  ether  is  almost  universally  judged  by  the  test  of  specific  gravity 
It  is,  consequently,  of  great  importance  that  the  density  of  absolute  ether  should  be 
accurately  determined.  Authorities  differ  very  much  on  this  point.  Various  points 
ranging  between  *690  and  *720  are  stated,  and  though  some  of  the  discrepanoies  may 
be  accounted  for  by  the  different  temperatures  at  which  the  estimations  were  made, 
there  still  lacks  uniformity.  In  an  article  in  the  Ephemeris,  Dr.  Squibb  discusses  the 
matter,  and  gives  the  result  of  a  number  of  experiments  made  in  order  to  determine 
the  point.  He  acknowledges  the  difficulty  in  getting  ether  free  from  the  last  traces  of 
alcohol,  water,  and  air,  and  overcoming  the  extreme  sensitiveness  to  heat  of  so  volatile 
a  fluid.  His  conclusions  are  not,  so  far,  absolutely  final,  as  he  promises  to  continue  his 
investigations  when  the  cold  weather  shall  have  fairly  set  in,  but  for  the  present  he 
gives  the  specific  gravity  at  4  C.  as  -73128,  and  at  15°  C.  -71888  or  -71890  at  60«  F. 
According  to  a  table  of  specific  gravities  of  various  mixtures  of  absolute  ether  .and 
alcohol  of  Sp.  G.  -820,  the  official  ether  of  the  B.P.,  which  is  of  the  Sp.  G.  -720,  would 
contain  1  per  cent,  alcohol,  and  that  of  the  Sp.  G.  735,  about  13  per  cent.  Dr.  Squibb 
does  not  find  the  general  statement  that  one  volume  of  ether  will  dissolve  in  10  volumes 
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of  water  to  be  correct.  His  experiments  give  one  in  111  even  at  a  temperature  of 
25®  C.  The  tests  for  alcohol  in  ether  he  does  not  find  satisfactory.  Admixture  with  an 
equal  Tolume  of  copaiba  or  carbon  bisulphide  is  not  sensitive  to  '1  per  cent.,  while  the 
test  with  fuchsine  is  really  not  a  test  for  alcohol  at  all,  and  for  water  is  too  sensitive 
for  practical  use.  Hager's  modification  of  Lieben's  test  is  considered  the  best,  but  for 
very  accurate  determinations  requires  great  care,  and  even  then  the  results  are  not 
absolutely  certain.  In  reference  to  Dr.  Squibb's  experiments,  it  may  be  noted  that 
absolute  ether  for  ana38thetic  purposes  is  commonly  sold  in  England  at  a  specific  gravity 
of  -717  at  eO^'F. 


MONTHLY  EECOED  OF  GENERAL  EESEAECHES  IN  ANALYTICAL 

CHEMISTEY. 

On  the  Determination  of  Urea. — By  J.  F.  Eykman. — ^Rec.  trav.  Chimie.  3, 125-136. 

The  author  acts  upon  10  c.c.  of  the  urea  solution  (containing  about  J  per  cent.)  with  50  c.c. 

sodium  hypobromite  5  c.c.  Br  and  150  grm.  Na  to  the  litre)  and  10-15  c.c.  sodium 

hydrate.  The  mixture  is  boiled  until  (5  c.c.  have  distilled  over;  and  the  evolved  nitrogen 

is  collected  in  a  graduated  tube  over  mercury  and  sodium  hydrate  containing  a  little 

pyrogaUic  acid ;  the  apparatus  is  similar  to  the  one  used  for  the  estimation  of  nitric  acid 

by  means  of  ferrous  oxide.     According  to  the  author's  experiments,  a  mixture  of  50  c.c. 

alcoholic  bromine,  10  c.c.  sodiimi  hydrate,  and  20  c.c.  water  contain  0-5  c.c.  dissolved  air, 

and  he  therefore  deducts  this  amount  from  the  observed  volume  of  nitrogen ;  the  urea 

calculated  from  the  difference  is  too  low,  and  has  to  be  corrected  by-  multiplying  by 

'*^/io(M.4«'    III  analysing  urine,  the  latter  must  be  diluted  to  such  a  strength  that  10  c.c. 

gives  15-30  c.c.  nitrogen. 


Determination  of  Silica  in  Iron  and  Steel. — ^By  Herr  von  Juptner. — Oesterr. 
Zeitschr.  f .  Bergu.  Hiitteuw.  32-559. 
In  communication  from  the  Chemical  Laboratory  in  Neuberg,  the  author  gives  a 
number  of  analyses  to  compare  the  following  different  methods : — (1)  Determination  as 
raw  silica  (Rohkieselsaure).      The  iron  filings  were  dissolved  in  strong  hydrochloric 
acid,  the  solution  evaporated  to  dryness,  digested  with  hydrochloric  acid,  warmed,  and 
after    dilution,    filtered,     washed,    dried,    and    weighed.     (2)    By   fusing   the    raw 
silica  with  fusing  mixture  of  carbonates  of  potash  and  soda,  anddetermininginthe  ordinary 
way.  (3)  Purification  of  the  raw  silica  by  boiling  with  strong  hydrochloric  add,  diluting,  fil- 
tering, and  igniting.     (4)  By  treating  the  weighed  raw  silica  with  hydrofluoric  ^  add, 
evaporating,  and  weighing.    The  loss  of  weight  gave  the  pure  silica.  (5)  Determination 
by  Brown  and  Shimer's  method.    The  solution  in  nitric  acid  was  heated,  after  adding  an 
equal  volume  of  sulphuric  add  until  sulphuric  fumes  were  given  off. 
The  mean  results  obtained  by  the  author  are  the  following : — 

Method  12  3  4  5 

U&wJion  {Habirtetltoh.  Easen)      1*68       ..  lo4       ..         1-566       ..  1-50       ..  1»61 

Bessemer  Plate 0049  00378  00372       ..       0*0317  00372 

The  differences  among  the  first  three  methods  are  easily  accounted  for  by  the 
spedalist.    Eegarding  the  4th  method|  the  reason  of  the  results  being  low  is  t^at  the 
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impurities  of  the  raw  silica  were  converted  into  fluorides,  whicli  are  heavier  than  the 
corresponding  oxides.  The  last  method  is  especially  to  be  recommended  for  cases  where 
the  manganese  is  also  to  be  determined  (by  Yolhard's  method). 


Separation  of  Arsenic  from  Tin  and  Antimony. — By  F.  Httfsohmidt. — ^Berichte 
der  Chem.  Qesell.  14,  j).  2245. — The  Author  did  not  obtain  favourable 
results  with  Fischer's  method,  {Jnn.  Chem,,  Fharm.,  208,  128),  which  consists 
in  forming  the  volatile  arsenic  trichloride,  by  means  of  ferrous  chloride, 
and  distilling.  His  experiments  show  that  much  better  results  are  obtained 
when  the  arsenic  is  distilled  in  a  stream  of  hydrochloric  acid,  it  being  possible 
to  separate  all  the  arsenic  in  one  distillation.  The  solution  to  be  examined  is  made  up 
to  250  c.c.  with  concentrated  hydrochloric  acid,  and  than  distilled  in  a  rapid  current  of 
the  gas.  The  volatility  of  the  arsenic  is,  however,  so  great  that  a  receiver  is  not 
siifficient  to  retain  it ;  and  the  author  has,  therefore,  been  obliged  to  use  a  modification 
of  Fischer's  apparatus.  The  receiver  is  connected  with  a  Woulff's  bottle  capable  of 
holding  about  900  c.c. ;  this  is  filled  with  either  300  —  400  c.c.  of  water,  or  an  equal 
quantity  of  potash  (1*1  —  1*2  sp.  gr.)  To  prevent  overflowing,  the  delivery-tube,  28  cm. 
long  and  11  mm.  in  diameter,  which  dips  10  — 15  cm.  into  the  potash.  The  bottle 
must  be  cooled  during  the  operation,  as  it  easily  becomes  heated.  It  is  not  necessary  to 
distil  more  than  100  c.c. ;  all  the  arsenic  is  then  to  be  foimd  in  the  Woulff's  bottle,  but 
not  a  trace  of  tin  or  antimony. 

The  results  ai-e  equally  good  whether  an  ai*senious  or  arsenic  solution  be  used.    The 
following  are  some  of  the  author's  experiments : — 

Arsenic  and  Antimony. 
Pure  metallic  Antimony  was  oiddised  vnth  nitric  acid,  evaporated,  and  the  residue, 
together  with  the  arsenious  acid,  washed  with  hydrochloric  acid  into  the  distillation- 
flask  ;  the  latter  was  then  filled  up   to  a   mark,  indicating  250  c.c,  saturated  with 
hydrochloric  acid  and  distilled. 

Taken  Found 

AfljOa       ..  Sb.  ..         A82O3 

•4960         ..         -0743         ..         '4964 
•0967         ..         -3790         ..         -0963 

Arsenic  and 
(a)  Arsenic  as  Arsenious  acid. 

Taken  Found 

Aafis  Sd.  ..        AfljO, 

•1482         ..         •ISSO         ..         -1481 
(h)  Arsenic  as  Arsenic  acid. 

AsjOj       ..         Sn.  ..        AfljOj      .. 

•1040         ..         •lOoO         ..         -1043 


Difference. 

Sb. 

AsjOa        ..          Sb. 

•0742 

•0004         ..         -0001 

•3793 

•0002         ..         -003 

Tin. 

Difference. 

Sn. 

AbjO,       ..           Sn. 

•1522 

•0001         ..         •0008 

Sn. 

.      A82O5         ..          Sn. 

1048 

•0003         ..         -0002 

A  Test  for  Arsenic. — By  H.  Hager.— Pharm.  Centralhalle,  xxv.  No.  45,  p.  527. — 
If  a  small  quantity  of  a  solution  of  sodium  thiosulphate  be  added  to  a  hydi-ochlorie 
acid  solution  of  arsenic,  a  yellow  precipitate  of  Ass  S3  is  obtained.    In  this  way  the 
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arsenic  can  be  detached  in  a  solution  of  Yimo  dilation.  The  formation  of  the  arsenic 
sulphide  is  assured  if  to  3-5  c.c.  of  the  arsenic  solution  2-5  drops  of  the  sodium  thio- 
sulphate  be  added.  By  warming  (to  80"-90"  0.)  it  may  be  obtained  free  from,  or  with 
very  little,  sulphur,  so  that  its  yellow  colour  is  not  hidden. 


Quantitative  Analysis  by  Electeolysis. — ^In  the  latest  number  of  the 
Berichie  der  Berliner  Chemisehen  OeselUchaft  is  a  long  and  interesting  paper 
by  Alex.  Classen  on  Electrolytic  Quantitative  Analysis.  The  author  first  describes 
the  process  in  general;  and  gives  a  number  of  methods  for  the  separation 
and  estimation  of  the  different  metals.  A  short  abstract  of  the  paper  will  doubt- 
less be  interesting  to  English  readers ;  for  the  author  maintains  (B.B14.  2771)  that  the 
methods  are  simple  and  rapid,  and  allow  of  even  greater  accuracy  than  the  ordinary 
gravimetric  ones. 

The  batteries  used  are  either  galvanic  cells  (Meidinger,  Leclanch6,  or  Daniel's) 
or  thermo-electric  elements.  The  Meidinger,  which  supplies  a  constant  current  for  a 
considerable  time,  can  only  be  used  in  isolated  cases,,  such  as  the  precipitation  of  copper, 
bismuth,  and  cadmium,  as  the  current  is  too  weak  for  a  quantitative  separation  of  most 
metals  from  their  double  oxalates.  The  negative  electrode,  on  which  the  precipitation 
takes  place,  is  a  thin  platinum  dish,  weighing  about  35-37  grms.  19  cm.  in  diameter,  4.2 
cm.  deep,  and  holding  about  225  c.c.  water.  It  is  absolutely  essential  that  the  dish  be 
perfectly  clean  and  free  from  fat  before  use ;  or  else  the  precipitated  metal  ^nll  not 
adhere  to  it.  Dishes  which  have,  in  course  of  time,  become  rough  and  scratched  cannot 
be  used. 

Determination  of  Copper  and  Cadmium. 
These  metals  are  separated  out  quantitatively  from  their  double  ammonium  oxalate 
salts.     To  obtain  a  sufficiently  weak  current  two  Bunsen  elements,  in  compound  circuit 
(so  as  to  act  like  one  cell),  are  used.    From  10-12  hours  are  required  for  the  separation 
of  about  0.15  grm.  Cu  or  Cd.     The  end  of  the  reaction  may  be  detected  by  testing  a 
drop  of  the  copper  solution  with  a  fresh  solution  of  potassium  fen*ocyanide. 
Separation    of    Copper    from    Iron. 
The  author  used  ii*on-alum  and  cupric  sulphate  in  his  experiments.  To  the  solution 
of  the  two  salts  ammonium  oxalate  is  added  in  excess ;  it  is  then  electrolized  as  above. 
To  determine  the  iron  ia  the  solution  free  from  copper,  a  few  grammes  of  ammonium 
oxalate  are  added,  and  the  solution  electrolized  with  two  Bunsen  cells. 

Cop^r  is  separated  from  nickel,  cobalt,  magnesium,  aluminium  and  phosphoric  acid 
in  the  same  way. 

Determination  op  Akti  mony. 
Antimony  can  be  precipitated  in  the  metallic  state  from  a  cold  solution,  containing 
ammonium  sulphide  in  excess.  Sundry  slight  precautions  have,  however,  to  be  taken ; 
the  ammonic  sulphide  must  contain  neither  free  ammonia  nor  polysulx)hides  ;  and  the 
antimony  must  not  exceed  0.2  gnu.  To  ascertain  whether  the  reaction  be  complete,  the 
dish  is  tilted  so  that  the  liquid  comes  into  contact  with  a  fresh  surface  of  platinum ;  if, 
after  a  quarter  of  an  hour,  the  surface  still  remain  clean  the  antimony  is  all  precipitated. 
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Determination    op    Tin. 
To  the  neutral  solution,  ammonium  sulphide  is  added,  it  is  then  considerably  dilated 
with  water  and  electrolized  with  two  Bunsen  cells. 

Deteemination    of    Pl^vtinum. 

The  platinum  salt  is  slightly  acidulated  with  sulphuric  or  hydrochloric  acid  (or 
ammonium  oxalate  is  added),  and  electrolized  while  gently  warming.  It  is  best  to  use 
only  one  Bunsen  cell,  for  the  separation  takes  place  too  rapidly  with  two.  The  author 
adds  that  the  inaccuracy  of  the  determination  of  potassium  as  potassium  platinic 
chloride  is  notorious ;  and  therefore  proposes  for  accurate  determinations  of  potassium, 
ammonium  and  nitrogen  the  precipitation  of  platinum  by  electrolysis  of  the  double 
salts,  especially  as  its  separation  requires  less  time  than  that  requisite  for  drying  the 
platinum  compounds. 

Separation    of    Iron    from    Cobalt. 

To  determine  both  metals,  the  solution  of  the  double  oxalate  is  elecbrolized  by 
Bunsen's  elements.  A  few  c.c  of  a  potassium  oxalate  solution  (1.3)  are  added,  and, 
according  to  the  quantity  of  the  substance  taken,  2-4  grms.  ammonium  oxalate ;  the 
whole  is  then  warmed  and  electrolized.  The  operation  requires  from  3-5  hours.  The  iron 
and  cobalt  having  been  weighed  together,  they  are  dissolved  in  dilute  sulphuric  add, 
and  the  iron  titrated  with  permanganate  solution.  To  comx>ensate  for  the  colour  of  the 
cobalt  sulphate,  nickel  sulphate  is  added. 

Iron  and  nickel  are  determined  in  the  same  way. 

Separation    of    Iron    from    Zinc. 
By  electrolysis  of  the  double  oxalates.    The  results  are  only  good  when  the  zinc  is 
loss  than  one-third  of  the  iron ;  for  if  more  be  present,  it  redissolves. 

The  author  gives  a  large  number  of  results  which  have  been  obtained,  with  the 
electrolytic  methods,  in  his  laboratory ;  to  judge  from  these,  the  process  certainly 
deserves  all  the  praise  he  bestows  upon  it. 

F.  H.  H. 
Bonn,  2l8t  November. 


GUEIOSITIES  IN  FOOD  ANALYSIS. 
An  esteemed  correspondent  (F.E.S.)  has  forwarded  to  us  a  copy  of  the  International 
Health  Exhibition  Handbook  on  '*  Public  Health  Laboratory  Work;"  He  specially 
calls  our  attention  to  the  portion  on,  **  The  Work  of  the  Hygienic  Laboratory,"  by  Dr. 
Corfield  and  Mr.  Charles  E.  Cassal,  F.I.C.,  F.C.8.,  and  freely  expresses  his  opinion 
thereon.  We  do  not  publish  his  letter  or  all  the  extracts  he  has  suggested,  because  the 
latter  are  too  lengthy  and  the  former  is  somewhat  strong.  We,  however,  reprint  from 
the  work  some  annotated  paragraphs  for  the  delectation  of  our  readers,  who  may  not 
have  advanced  so  far  towards  perfection  in  analytical  chemistry  as  the  authors  of  the 
work.  In  doing  so  we  have  taken  the  liberty  of  using  italics  to  emphasize  the  lessons 
conveyed,  and  we  truQt  that  what  is  meant  as  instruction  will  not  be  made  a  matter  of 
amusement,  or  carped  at  by  wicked  scientists  like  our  correspondent : — 
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(1.)  Expense  no  object  in  analysis,  and  ahility  to  easily  lift  from  60  ^  180  Ihs.,  a  useful 
qualification, — "  The  volume  of  a  good-sized  bottle  of  from  two  to  six  litres  capacity, 
and  provided  with  a  well-fitting  stopper,  may  be  taken  by  carefully  filling  it  with 
mercury  and  then  measuring  the  volume  of  the  mercury  by  pouring  it  into  a  glass 
measure."     {Page  54.) 

(2.)  Advances  in  the  Chemistry  of  Arsenic, — '*  If  a  very  large  quantity  of  air  containing 
arsenic  be  drawn  through  a  tube  heated  to  redness  by  a  gas  flame,  a  '  metallic 
mirror,'  or  ring  of  metallic  arsenic  will  be  formed  in  the  tube,  which  is  reoognizable 
by  its  peculiar  crystalline  structure  and  by  other  tests."     {Page  60.) 

(3.)  A  really  definite  standard  for  water  at  last, — *'  It  should  be  clearly  understood  that  in 
all  these  processes  it  is  necessary  to  adopt  certain  standards  for  guidance.  In  the 
case  of  albxmiinoid  or  organic  ammonia,  for  example,  the  limit  0-15  parts  per  million, 
meaning  thereby  0*15  parts  of  ammonia  (grammes,  ounces,  &c.),  yielded  on 
distillation  by  one  million  parts  (grammes,  ounces,  &c.)  of  water,  has  been  fixed 
upon  as  the  result  of  experience.  Pure  water,  known  to  be  uncontaminated,  not 
yielding  more  than  this  amount,  and  polluted  waters  not  yielding  le^s,"     {Page  68.) 

(4.)  An  addition  to  our  previously  known  Poisons, — **  The  metals  which  may  be  present 
in  drinking-water,  and  which  have  to  be  considered  as  regards  their  poisonous 
action  are  lead,  copper  and  iron."     {Page  69.) 

(5.)  Interesting  facts  about  Milk  Analysis  and  striking  instance  of  Organic  Combustion  in 
really  competent  hands, — "For  example,  the  chief  proximate  constituents  of  milk  are  : 
Water,  fat,  caseine,  milk,  sugar,  mineral  matter  (including  common  salt  and 
phosphate  of  lime) ;  the  principal  ultimate  constituents  being  the  elements  oxygen, 
hydrogen,  carbon,  nitrogen,  calcium,  phosphorus,  sodium  and  chlorine.  The  isola- 
tion on  the  determination  of  the  respective  total  quantities  of  the  ultimate  con- 
stituents of  such  a  substance  as  milk  is  a  comparatively  easy  matter,  but  we  do  not 
thereby  obtain  very  much  information  as  to  its  value  as  a  food,  or  as  to  the  purity  or 
non-purity  of  a  particular  sample  of  it,  such  information  being  rather  obtained  by 
a  study  of  its  proximate  constituents."     {Pages  71  and  72.) 

(6.)  A  way  of  taking  Fat  in  Milk, — **A  weighed  quantity  of  the  substance,  which  may 
previously  require  some  preparation  as  in  the  case  of  milk,  from  which  the  larger 
part  of  the  water  must  first  be  removed,  is  digested  with  ether  at  the  boiling  tem- 
perature of  that  liquid.     {Page  74.) 

(7.)  A  really  scientific  way  of  estimating  alcohol,  to  say  nothing  of  its  practical  convenience, 
especially  in  summer, — **  The  distillate  having  been  received  in  a  flask,  fitted  air-tight 
to  the  end  of  the  condenser,  is  made  up  to  the  same  volume  as  the  volimie  of  liquid 
experimented  on  (100  c.c.  or  more,  as  the  case  may  be)  with  distilled  water.  The 
specific  gravity  of  this  distillate  at  0®  c.  (32*  Fahrenheit)  is  then  accurately  taken  in 
a  specific  gravity  flask."  {Page  78.) 
Here  we  will  stop  (the  number  seven  being  a  strictly  orthodox  one),  and  we  trust 

that  this  introduction  of  a  little  of  the  light  literature  of  science  may  not  be  distasteful 
to  our  readers.  As  to  the  bearing  of  all  this  upon  the  proposal  to  constitute  this 
"  Hygienic  Laboratory  "  in  perpetuity,  we  shall  have  some  words  to  say  in  an  early  issue. 
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REVIEWS. 
A  Course  of  Qualitative  Chemical  Alalysis.    By  the  late  W.  O,  Vakntin,'reviBed  and 

corrected  by  W,  R.  Eodghinsim^  Ph.D.,  and  JET.  M.  Chapman.    London :  J.  and  A. 

Churchill. 
In  the  former  Editions  of  Valentin's  Qualitative  Analysis  the  undoubted  value  of 
the  book  was  obscured  for  general  students,  by  the  exceedingly  copious  use  of  constitu- 
tional formulad.  In  the  present  edition  this  drawback  has  been  modified  to  a  great 
extent,  and  the  formulaa  and  equations  given  are  such  as  to  be  easily  grasped  by  any 
ordinary  student.  There  can  be  no  doubt  of  the  care  with  which  Messrs.  Hodgkinson 
and  Chapman  have  done  their  work,  and  on  careful  perusal  we  have  been  struck  by  the 
freedom  from  errata^  and  from  the  unreliable  reactions  too  often  introduced  in  such 
works.  The  acid  course  is  extremely  good,  and  is  a  real  one,  worthy  of  the  name  of  a 
course,  and  the  preliminary  examination  with  sulphuric  acid,  so  important  from  a  practi- 
cal i>oint  of  view,  is  fully  entered  into.  We  also  find  special  instructions  for  the  analysis 
of  insoluble  cyanogen  compounds  and  silicates.  The  general  portion  of  the  book 
occupies  240  pages,  and  following  that  we  have  43  pages  devoted  to  the  rare  metals,  and 
the  whole  concludes  with  a  set  of  illustrations  of  spectra.  To  sum  up  the  merits  of  the 
book  in  a  single  sentence,  we  say  that  it  is  one  of  the  best  works  of  English  origin  on  the 
subject  of  general  mineral  Qualitative  Analysis  at  i)resent  before  the  public,  and  does 
its  present  revisers  the  utmost  credit.  When  the  coustitional  formula)  (which  are  really 
out  of  place  in  a  strictly  practical  book)  are  altogether  removed,  it  will  become  aU  that 
can  be  desired. 
Tablets   of   Chxmioal   Analysis.      By  Attnand  SempU,  B,A,    London :    Bailliere's 

'*  Students'  Aids  Series." 
It  is  a  great  pity  that  the  compiling  of  these  tablets  was  not  left  by  the  proprietors  of 
the  "  Students'  Aids  Series"  in  the  hands  of  a  practical  analytical  chemist.  We  do^not 
doubt  that  following  the  course  laid  down  for  bases,  the  student  may  eventually  come  to 
the  right  conclusiony  but  the  same  effect  might  be  produced  in  an  infinitely  more  simple 
manner.  Take,  for  instance,  the  second  group,  and  keeping  in  remembrance  the  fact 
that  the  book  only  deals  with  one  base  and  one  acid,  we  have  a  direction  to  distinguish 
Hg  from  Bi  and  Ou  by  the  action  of  boiling  hydrochloric  acid  on  the  group  pre- 
cipitate (if  black),  involving,  of  course,  filtration  and  washing.  Then,  again,  although 
PbS  is  specially  mentioned  as  a  possible  constituent  of  the  precipitate,  we  have  no 
confirmation  for  lead  given.  Now,  it  appears  to  us,  that  any  practical  analyst  getting  a 
black  with  HjS  insoluble  in  NH4HS  would  simply  take  a  little  of  the  original  solution 
and  settle  at  once  whether  it  was  Pb  by  adding  a  drop  of  dilute  H2SO4  and  then  finish 
the  affair  by  the  action  of  KHO  to  distinguish  between  Hg,  Bi  and.Cu  in  a  manner 
which  we  advise  the  author  to  try.  Again,  in  the  third  group,  the  examiners  who  want 
to  catch  a  man  crammed  upon  these  tablets,  have  only  to  give  him  calcium  phosphate 
and  upset  the  whole  affair.  The  add  course  is  wisely  not  called  a  course  in  "  steps  " 
but  in  *'  trials,"  and  it  would  be  there  the  candidate's  "  trials  "  would,  in  our  opinion, 
begin.  There  are  no  directions  for  the  proper  preparation  of  the  solution  so  neoessaiy 
before  acid  testing,  and  the  very  first  "  trial "  with  AgNO^  lands  the  unhappy  student 
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ia  a  maze  of  fifteen  possible  acids.  It  is  astonishing  that  with  so  many  real  acid  courses 
at  his  hand  in  other  works,  the  author  should  not  have  adopted  one  of  them  where  the 
absence  of  certain  acids  are  properly  assured,  and  all  those  capable  of  giving  odours  or 
appearances  with  H3SO4  are  first  of  all  put  out  of  the  question  or  readily  detected  and 
sx>ecially  confirmed  in  the  original  solution.  We  are  sorry  to  be  unable  to  commend  this 
portion  of  the  Series. 

Aids  to  Public  Health.  By  J,  L,  W.  Thttdtehum,  M,D.  London :  BaiUi^re's  "  Students' 

Aids  Series." 
This  is  an  addition  to  a  set  of  cram  books,  very  Justly  popular  among  medical  students. 
That  anything  more  than  the  merest  sketch  of  the  subject  could  be  given  within  the 
compass  of  50  short  pages  is  of  course  absurd,  but  what  is  done  is  well  and  tersely 
expressed.  In  a  word,  the  book  is  more  an  index  to  what  to  read  than  an  actual  work 
on  the  subject.    As  such  it  will  doubtless  sell  and  fulfil  its  mission. 

The  Assay  xnd  Analysis  of  Iron  and  Steel,  Iron  Ores  and  Fuel.  By  Thomas  Bayl^j^ 
Author  of  **-4  Pocket  Booh  for  Chemists. *^  London  :  Emmott  and  Co.,  and  E.  and 
F.  N.  Spon. 
It  must  at  once  be  admitted  that  this  is  an  exceedingly  useful  little  book,  as  it  gives  the 
pure  and  simple  processes  well  and  shortly  described,  and  divested  of  undue  verbiage. 
The  matter  it  contains  was  originally  contributed  by  the  author  to  the  Mechanical  Worlds 
but  is  now  extended  and  improved.  The  system  is  to  give  in  large  type  the  process  for 
each  determination  as  tested  and  approved  by  the  author,  and  then  to  add,  in  smaller 
characters,  all  those  processes  which  have  from  time  to  time  been  published  by  other 
workers  in  the  same  line.  That,  although  in  small  compass,  the  work  is  really  an 
exhaustive  monograph,  will  be  at  once  apparent  when  we  state  that,  commencing  with 
the  preparation  of  the  specially  pure  reagents  required  for  such  work,  it  takes  us  through 
the  estimation  of  manganese,  phosphorus,  silicon,  sulphur,  graphite,  tungsten,  carbon, 
chromium,  titanium,  slag,  oxygen,  nitrogen,  &c.,  all  in  iron  and  steel.  It  then  deals 
with  iron  ores,  and  finally,  with  the  analysis  of  fuel.  There  are  found  a  compendious 
set  of  recent  analyses  of  such  typical  steels  as  those  used  by  Krupp,  by  the  Eussiaiw, 
the  Swedes,  and  in  our  own  Royal  Gun  Factories,  not  to  mention  the  product's  of  Landore 
and  the  British  Iron  Co.  There  are  fifteen  illustrations,  and  in  a  word,  the  subject  is 
well  exhausted.  This  book  will  be  found  a  very  useful  one  by  all  interested  in  the 
important  industry  with  which  it  deals. 

The    Alkali-Makers'    Pockbt-Book.     By    O,  Lungcy  Fh.B.f  and  F.  Hurter,    Ph.B. 

London :  George  Bell  &  Sons,  York  Street,  Covent  Garden. 
This  book  is  the  outcome  of  Dr.  Limge's  work,  imder  the  auspices  of  the  Committee, 
formed  some  time  ago,  by  the  Oeiman  Alkali-Makers'  Society,  to  decide  upon  fixed  pro- 
cesses, specific  gravity  tables,  and  standards  generally,  to  be  recommended  for  universal 
use  by  all  the  members  in  the  analysis  and  valuation  of  the  various  chemicals  with  which 
they  deal.  It  is,  as  it  were,  the  first  attempt  at  the  establishment  of  a  manufacturers' 
pharmacopoeia,  intended  to  hold  good  until  officially  revised  at  a  future  date.  Only  one 
definite  prooess  is  selected  in  each  case,  and  no  question  of  choice  or  detail  is  left  to  the 
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judgment  of  individuals.  Oommenoing  with  70  pages  of  useful  tables,  the  book  devotes 
a  similar  space  to  the  analysis  of  such  artides  as  fuel,  pyrites,  salt  cake,  manganese  ore, 
limestone,  lime,  bleaching  powder,  potassium  chlorate,  black  ash,  soda  ash,  nitrate  of 
soda,  chloride  and  sulphate  of  potadi,  gas  liquor,  ammonium  sulphate,  furnace  fr**"*^ 
&c. ;  concluding  with  rules  for  sampling  and  for  making  standard  solutions.  It  is  a 
work  which  must  of  necessity  find  a  place  on  the  shelves  of  every  chemist  dealing  with 
the  subject.  • 

cobmhsfojN'dejn'ci:. 

[The  Editor  is  not  in  any  way  responsible  for  opinions  expressed  by  his  Correspondents.] 

To  THX  EoiTo^b  OP  "  Thb  Analybt." 
SiB,->— I  oan  bear  witness  to  the  ferroojanide  test  for  zino  spoken  of  by  Mr.  Alktn  in  this  month's 
AhiiiTBT,  having  nsed  it  for  some  years.  I  believe  it  was  shewn  me  by  a  niend,  who  had  oome  aoross 
it  in  testing  a  water  for  iron.  I  am  in  the  habit  of  applying  it  directly  to  the  water  in  the  presence  of 
excess  of  hydrochlorio  acid,  and  I  believe  it  is  slightly  more  sensitive  in  this  form  than  whwe  chloride 
of  ammonium  is  nsed  in  a  neutral  solution.  A  solution  of  zino  was  prepared,  containing  one  part  in 
200,000,  with  five  per  cent,  of  ammonium  chloride ;  after  half  a  minute  or  so  a  cloud  appeared,  the 
solution  was  then  divided  into  two  parts,  and  to  one  of  them  a  little  hydrochloric  add  was  added ;  after 
a  further  interval  it  was  observ^  that  the  latter  solution  was  distinctly  the  more  turbid.  On  one 
occasion,  having  peroxydized  iron  with  permanganate  before  using  the  ferrocyanide  test  for  that 
metal,  I  observed,,  after  a  short  time,  a  white  doud,  which  I  afterwards  found  was  due  to  manganese. 
Bince  the  appearance  of  Mr.  Allen's  paper,  I  have  further  investigated  this  reaction,  and  find  that  in  a 
fi  ve  per  cent  solution  of  chloride  of  ammonium  it  is  extraordinarily  delicate,  a  strong  and  immediate  tnrbidinr 
appearing  in  solutions.of  manganese  containing  only  one  part  per  million.  I  do  not  find  this  test,  whi<m 
seems  to  be  of  much  value  as  a  negative  one,  in  any  of  the  text- books.  Since  making  my  experiments 
I  have  looked  back  through  my  fib  of  the  Chemical  Newt  to  the  original  paper  of  Mr.  Allan,  and  I 
find  that  there  he  mentions  feirocyanide  as  a  test  for  manganese,  but  the  precipitate  in  that  case  is  a 
coloured  one,  and  he  gives  no  data  as  to  delicacy.  I  think,  therefore,  that  my  observation  is  worth 
recording.  Yours,  &c., 

Shrewsbury,  November  8th,  1884.  THOMAS  P.  BLUNT. 

To  THB  EoiTOB  or  "Thb  Anilybt.** 

Snt, — In  the  extract  on  the  **  Determination  of  Arsenic,"  given  in  Thb  Analyst  for  November, 
there  is  evidently  a  misprint. 

In  the  example  given  the  amount  of  As,  0„  taken  for  the  experiment,  is  stated  to  be  0.1814  gim., 
and  the  amount  of  iddine  solution  required  for  the  final  titration  is  given  as  38*9  c.o. 

If,  as  would  appear,  the  iodine  solution  were  decinormal,  the  corresponding  amount  of  As,0, 
would  be  9*1925  gprm.,  theory  requiring  0*1814. 

The  38*9  c.c.  iodine  solution  is  given  as  equal  to  0*1323  grm.,  compared  with  0.1330  required  by 
theory. 

Calculating  the  arsenic  the  quantities  would  be  0*1468  As.  found  and  0*1374  required  by  theory. 
Southampton,  November  10th,  1884.  I  am,  yours,  &c.,  J.  BBIERLEY. 

To  THB  Editob  op  "Thb  Analyst." 

Sib, — ^Having  in  the  practice  d  my  profession  observed  that  exhibitors  d  unpatented  inventums,  at 
international  and  Indus&ial  Exhibitions,  are  not  generally  aware  that  their  position  is  affected  W 
certain  provisions  of  the  "  Patents,  Designs,  and  Trade  Marks  Act,  1883."  I  beg  to  point  out  throngA 
the  medium  of  your  paper  that  the  six  months*  protection  of  Inventions  so  exhibited  is  no  longer 
accorded  tmconcution!.lly,  such  protection  being  now  obtainable  only  by  compliance  with  the  requirements 
stated  in  Section  39  of  the  above  mentioned  Act,  and  Bule  17  of  the  Patents  Bules. 

Details  of  the  mode  of  procedure  may  be  obtained  from  the  proper  official  souroet  of  information, 
without  charge,  on  application.        I  am.  Sir,  your  obedient  servant, 

W.  T.  WHTTEMAN,  Fellow  of  the  Institute  of  Patent  Agents. 
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